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INTRODUCTION. 


Owing to the fact that the active field work of the office accords 
better with the calendar year than with the fiscal year, it has been 
| thought best to report herein the work of the Divisions of Construc- 
tion, Maintenance, and National Park and Forest Roads for the past 
_ 18 months, and in the future to have the reports cover the calendar 
years. This bulletin takes up the field work of the above three 
divisions where Department Bulletin No. 53 (Object Lesson and Ex- 
perimental Roads, and Bridge Construction, 1912-18) left off. These 
three divisions have been formed from the one division of engineer- 
ing since Bulletin 53 was issued, and the records of work divided 
accordingly. 

As mentioned in Bulletin No. 53, the Office of Public Roads and 
Rural Engineering 1s empowered by a provision of the agricultural 
act to expend a portion of its appropriation “ for investigations of the 
best methods of road making and the best kinds of road-making mate- 
rials, and for furnishing expert advice on road building and mainte- 
nance.”! In the interpretation of this clause the desire of the office 
has been to demonstrate in a practical way the need for good roads, 
-as well as the benefits derived from them, and at the same time to 


1 Agricultural act, 1914, Public No. 430, 62d Cong., 3d sess., approved Mar. 4, 1913, . 
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show to the various communities the best and most economical meth- 
ods of road and bridge construction and maintenance. 

The work consists in furnishing upon the request of the local 
officials the services of one or more engineers to make surveys, esti- 
mates, and specifications for road improvements, and to supervise the 
construction, in addition to giving practical advice to the local 
authorities, who must furnish all machinery, materials, and labor. 


WORK OF THE DIVISION OF CONSTRUCTION. 


The work of the Division of Construction, of which Vernon M. 
Peirce is chief, comprises the following projects: Construction of 
object-lesson roads, construction of experimental roads, construction 
of post roads, superintendence of county roads, design and inspec- 
tion of bridges and culverts. 


OBJECT-LESSON ROADS. 


Short stretches of various kinds of roads in different communities 
have been constructed, upon application from local road authorities, 
as object lessons, for the purpose of demonstrating the proper ma- 
terials and methods of construction in the respective communities. 
Forty object-lesson roads have been built during the period from 
July 1, 1913, to December 31, 1914. A detailed account of each one 
follows, given in order of the type of construction, the more ex- 
pensive forms first. Under these types the roads are given alphabeti- 
cally by States, counties, and towns. 


CEMENT-CONCRETE ROAD. 


PRINCE EDWARD COUNTY, FARMVILLE, VA.—Work was begun on a cement-con- 
erete road extending from Farmville toward Hampden Sidney on September 25, 
1913, and completed October 18, 1913, with a loss of one day on account of rain. 
- The surrounding land is rolling and the soil a red clay. The road was graded 
24 feet wide in both cuts and fills for a distance of 1,450 feet. The earth was 
loosened with plows and hauled with slip scrapers, wheel scrapers, and wagons. 
A steam roller was used on the subgrade. The road was surfaced with con- 
crete 16 feet wide for a distance of 515 feet, making an area of 916 square 
yards. The thickness is 7 inches at the middle and 5 inches at the sides. The 
mixture used was 1 part cement, 2 sand, and 4 gravel. Expansion joints of two 
strips of two-ply tar paper were placed every 25 feet. 

One 18-inch 28-foot corrugated-iron pipe culvert was placed at a cost of $32. 
The total cost of the work, excluding the pipe culvert, was $1,413.18. or $1.137 
per square yard. Labor was $1.50 per day and teams $4 per day of 10 hours. 
‘he principal items of cost were: Excavation and embankment, $537.40; rent 
of roller, five days, at $5 per day, $25; 3 tons of coal, at $4.35 per ton, $13.05; 
cement, 170 barrels, at $1.83 per barrel, $311.10; sand, 50 cubie yards, at $0.10 
per cubic yard, $5; loading and hauling sand to road, $0.66 per cubic yard, $33; 
gravel, f. o. b. cars at siding, 125 tons, at $1.60 per ton, $200; loading and haul- 
ing gravel, 13 miles, $0.379 per ton, $47.38; rent of concrete mixer, six days, at 
$4 per day, $24; coal for mixer, 2 tons, at $4.35 per ton, $8.70; mixing and piac- 
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ing concrete, at $0.199 per square yard, $182.37; setting forms, $15.63; and mis- 
cellaneous labor, $10.50. 


BITUMINOUS-MACADAM ROADS. 


DADE County, LEMON CiTy, FLA.—Work was conducted on an experimental 
object-lesson road beginning about one-fourth mile north of Lemon City, on the 
Biscayne Drive, during January and February, 1914. The work consisted of 
the construction of five sections of bituminous-macadam road; the stone was a 
local coralline rock, with various bituminous materials for the top coat. The 
surfaced width was 18 feet and the length 334.4 feet, making a total area of 
668.8 square yards. 

The total cost of the work was $420.77, or $0.629 per square yard. 

Detailed description will be found in Progress Report of Dust Prevention and 
Road Preservation for 1914.’ 


PauM BEACH COUNTY, WEST PALM BEACH, FLA.—Work was conducted on an 
experimental object-lesson road beginning at a point about 2 miles south of 
West Palm Beach, on the Miami-Quebec Highway, during April, 1914. The 
work consisted of the construction of seven sections of bituminous-macadam 
road. The stone was a local coralline rock, with various bituminous materials 
for the top coat. The surfaced width was 15 feet and the length 860 feet, 
making a total area of 1,483 square yards. 

The total cost of the work was $808.17, or $0.564 per square yard. 

A detailed description will be found in Progress Report of Dust Prey ention 
and Road Preservation, 1914.* 


AvGusTa CouNTY, STAUNTON, VA.—Work was begun on a road leading from 
Staunton toward Middlebrook on September 16, 1913. This office furnished a 
representative for the purpose of instructing the local authorities in applying 
the bituminous surface. He superintended the laying of one kind of bitumin- 
ous material and turned this one section over to the local authorities on Sep- 
tember 29, 1913, with 24 days lost due to bad weather. 

When the office representative arrived this road had heen graded 21 feet 
wide in both cuts and fills for a length of 1,700 feet. The subgrade, 15 feet 
wide, had been prepared, the shaping was practically done, and most of the 
first course of rock had been placed. 

The adjacent land is rolling and the natural swil is clay and rock. The 
erushed rock was a limestone with good binding qualities and a fair wearing 
quality. It was loaded into wagons by gravity from the bins, hauled about 
three-quarters of a mile, and dumped on the road in piles and spread with 
rakes and shovels. 

On the prepared subgrade the No. 1 stone, ranging from 2 to 3% inches in 
size, had been spread to a depth of 5 inches and rolled until compacted to 34 
inches. On this course was spread 3 inches of loose No. 2 stone, ranging from 
three-fourths inch to 2 inches in size, and rolled until compacted to 2 inches. 
The bituminous binder was spread on this course at the rate of 14 gallons tu 
the square yard. This was covered with screenings varying from one-fourth 
to three-fourths inch in size. The road was then rolled, and a seal coat of 
about one-half gallon of bituminous binder applied. The binder was delivered 
in a tank car and heated by steam from a pump station of the Chesapeake & 
Ohio Railroad. At the time of the departure of the office representative 2,106 


1 Bulletin No. 257, U. S. Dept. of Agriculture. 
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square yards of bituminous surfacing was entirely completed, 270 tons of No. 


2 stone and 63.83 tons of screenings had been spread, and 5,338 gallons of — 


bitumen used. 

The equipment consisted of a 10-ton roller, a 700-gallon distributor wagon, 
rattan brooms, ete. State convicts were employed as laborers. Their labor 
was valued at $1 per day of 10 hours. The teams were hired at $3 per day; 
roller at $5 per day; roller man at $2 per day; night watchman and subfore- 
man at $2 per day. 

The cost of the bituminous surface, including No. 2 stone and screenings, 
was $1,069.44, or at the rate of $0.507 per square yard. The principal items of 
cost were as follows: Trimming shoulders, $0.80; stone in the bins at $1 per 
cubic yard, $333.83; hauling stone to road at $0.178 per cubic yard, $59.40; 
spreading No. 2 stone at $0.075 per cubic yard, $20.40; spreading screenings at 
$0.218 per cubic yard, $13.90; rolling, including labor, rent, and fuel, at $0.007 
per square yard, $22.05; general expenses, $7.50; demurrage on tank ear, $11; 
bituminous material at $0.09 per gallon, $480.42; unloading and hauling sama 
at $0.0025, $138.40; heating bitumen, including depreciation of equipment, 
$62.04; spreading bitumen, $27.50; sweeping surface, $3.60; patching, $0.60; 
cost of steam, $13. | 

BITUMINOUS RESURFACING. 


LEE County, Fort Myers, FLtA.—Work was begun resurfacing the McGregor 
Boulevard leading from Fort Myers toward Punta Rassa on April 29, 1914, and 
completed May 7, 1914. The road was built with shell and given a bituminous 
surface treatment in the fall of 1912 under the supervision of this office.* 
From the time of the construction in 1912 to the resurfacing in May, 1914, the 
road was practically without maintenance or repair. 

The surface was prepared by sweeping it clean with a street sweeper and 
hand brooms, and the grass was scraped from the roadsides with a grader. 
The oil was hauled an average of 24 miles and applied from a 500-gallon 
gravity distributor to the hard, dry, clean surface. It was allowed to stand 
until absorbed, and then covered with a thin coat of sand. One-half of the 
road was treated at a time in order to allow traffic the uninterrupted use of 
the road. The average rate of application was 0.246 gallon per square yard. 
The sand, obtained from the roadside, was screened, and spread to a depth of 
about three-sixteenths of an inch. 

The road was treated for a width of 16 feet and a length of 8,950 feet, or an 
area of 15,911 square yards. Labor was $1.80 per day, and teams $5 per day 
of nine hours. Oil cost $0.0575 per gallon f. o. b. tank cars at Fort Myers. 
The total cost of the work was $478.51, which is at the rate of $282 per mile, 
or $0.0301 per square yard. The principal items of cost were preparing sur- 
face, $0.0029 per square yard; cost of oil, $0.0142 per square yard; hauling and 
applying, $0.0018 per square yard; brooming, $0.0018 per square yard; excavat- 
ing and screening sand, $0.0088 per square yard; and spreading sand, $0.0011 
per square yard. 


MACADAM ROADS. 


FAUQUIER COUNTY, RECTORTOWN, VA.—Work was begun July 7, 1915, on a 
macadam road extending from the depot at Rectortown north to Marshall 
Road, and completed November 1, 1913, with a loss of 41 days on account of bad 
weather. The adjacent land is rolling and the natural soil is clay from station 


1Described in Bul. No. 53, U. S. Dept. of Agriculture, ‘‘ Object-lesson and PExperi- 
mental Roads and Bridge Construction, 1912-13,” 
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_0+00 to 27+00 and solid rock from station 27+00 to 28+00. The road was 
graded 26 feet wide in cuts and 20 feet wide in fills for 2,800 feet. The maxi- 
mum cut was 1.7 feet, the maximum fill 2.6 feet. The total amount of excava- 
tion was 1,356 cubie yards, of which 131 cubic yards was rock excavation. The 
maximum grade of 8 per cent was reduced to 5.8 per cent. 

Earth was loosened with plows and picks, loaded with shovels, hauled with 
wagons and wheelbarrows, and spread with shovels. A surface of macadam 
was laid for 2,800 feet, 14 feet wide, making 4,355 square yards. The macadam 
was applied in two courses, the first-course stones ranging in size from 14 to 3 
inches and applied 53 inches deep; the second course ranging in size from three- 
fourths inch to 14 inches and applied 23 inches deep. On this course the screen- 
ings were applied, ranging in size from dust to one-half inch. When compacted the 
surfacing was 6 inches in depth. The material used for surfacing was a diabase, 
locally known as “ironstone.”’ It has fair binding qualities and good wearing 
qualities. The crusher was set up ut station 10+50 and the haul from the 
quarry was about 50 feet; the haul of water for the crusher engine was 2,600 
feet and the average haul of water for the sprinkler was 3,000 feet. Stone was 
brought to the crusher in wagons and wheelbarrows, crushed, stored in bins, 
and loaded from the bins directly into the wagons by means of a chute. 

Drainage structures were constructed as follows: At 0+12 a 15-inch corru- 
gated-iron pipe; at 9+80 a 12-inch corrugated-iron pipe; at 12+20 a 12-inch 
corrugated-iron pipe; at 19+00 a 3 by 6 foot concrete culvert; at 23-++50 a 
12-inch corrugated-iron pipe; and at 25+80 a 12-inch corrugated-iron pipe. 
Concrete head walls were built at all pipe ends. 

The equipment consisted of a 10-ton roller, a 12-horsepower engine, and a 
No. 4 rock crusher. 

Labor cost from $1.25 to $2.25 per day of 10 hours, and teams cost from $3 to 
$5. The total cost.of the road was $4,215.69, which is at the rate ef $0.968 per 
square yard. The principal items of cost were as follows: Clearing and grub- 
bing, $23.73; excavation at $0.623 per cubic yard, $833.88; shaping at $0.02 per 
square yard, $90.48; culvert pipe, $103.45; labor on same, $47.30; concrete 
culvert, $31.55; labor on same, $76; end walls, $5.50; side walls, $208.55; exca- 
vation for culvert, $22.77; forms, $39.28; quarrying at $0.934 per cubic yard, 


$600.47 ; hauling to crusher at $0.887 per cubic yard, $347.60; crushing at $0.495 - 


per cubic yard, $524.86; hauling, crusher to road, at $0.203 per cubic yard, 
$212.60; spreading at $0.106 per cubic yard, $111.51; sprinkling at $0.0066 per 
square yard, $32.50; rolling at $0.055 per square yard, $242.80; general expense, 
$162.30; trimming shoulders, $5.87; explosives, $106.67; blacksmithing, $68.11; 
reinforcing steel, $34.21; lumber, $25; cement, $65.50; extras, $16.61; fuel. 
$176.64. 


CHERT MACADAM ROAD. 


NEWTON CouNty, NEOSHO, Mo.—Work on a road extending from Neosho south- 
ward toward Pineville was begun November 28, 1913, and completed December 
19, 1918, with a loss of 43 days on account of bad weather. The adjacent land 
is hilly and the natural soil is chert and clay. For a distance of 2,000 feet the 
road was graded to a width of 26 feet in cuts and to a width of 22 feet in fills, 
for which 2,270 cubic yards cf material was moved. The maximum grade was 
reduced from 9 per cent to 6 per cent. The material was loosened with plows 
and a heavy harrow, hauled in wheel scrapers, and spread with shovels. The 
average haul was 3800 feet, with a maximum haul of 500 feet. 

The surface material was a chert varying in size from dust to 23 inches. 
The run of the crusher was used without screening and the material was 
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spread in one course to a depth of 6 inches for a width of 8 feet and a length of 
933 feet, making 829 square yards. About 188 cubic yards of material were 
used with an average haul from the crusher to the road of 630 feet. Planks 
2 by 6 inches were used at the sides to secure a uniform depth of 6 inches, and 
against these planks shoulders were built. The surfacing material was loaded 
into wagons direct from the elevator, hauled in farm wagons and spread with 
shovels, and the surface given a crown of three-fourths inch to the foot. 

The equipment consisted of fourteen wheel scrapers, four drag scrapers, 
two heavy grading plows, one heavy harrow, one rooter, one road grader, one 
6-ton horse roller, one crusher, one 25-horsepower traction engine. 

‘Labor cost, $1.80, and teams, $3.60 per 9-hour day. The contract for the 
engine at $10 per day included fuel. The total cost of the road was $1,190.43, 
which is at the rate of $0.222 per square yard of graded area. The principal 
items of cost were as follows: Plowing, at $0.14 per cubic yard, $315.02; 
scraping, at $0.2685 per cubic yard, $609.60; trimming banks, at $0.0322 per 
square yard, $38.70; blasting, at $0.6867 per cubic yard, $20.60, including $8 
for dynamite; hand-breaking stone, at $1.282 per cubic yard, $42.30; trimming 
shoulders, at $0.028 per linear foot, $26.43; spreading stone, at $0.0587 per 
cubic yard, $8.10; crushing, at $0.5155 per cubic yard, $54.13; rolling, at 
$0.0052 per square yard, $20.80; hauling stone to crusher, varying from $0.25 
to $0.80 per cubic yard, $33.35; hauling crushed stone to road, at ou: 2088 per 
eubic yard, $21.40. 


GRAVEL ROADS. 


CoAHOMA COUNTY, CLARKSDALE, MISS. (SECTION 1).—A gravel road leading 
from Clarksdale northwesterly toward Friar Point was begun on January 5, 
1914, and completed January 19, 1914, with a loss of four days waiting for 
materials. The adjacent land is level and the natural soil a buckshot clay. A 
section 1,060 feet long was graded with 580 feet surfaced 20 feet wide, and 
480 feet surfaced 16 feet wide, making the surfaced area 2,142 square yards. 
The grade of the road was not materially changed, and the average cut was 
but 0.5 foot with a maximum of 1 foot. The material was loosened with 
plows, loaded by hand into slat-bottom wagons, and hauled away. The sur- 
facing material, which was Tishomingo gravel and novaculite, was shipped in on 
the cars. The gravel weighed 3,000 pounds to the cubic yard, and the novaculite 
weighed 2,400 to the cubic yard. The novaculite seemed to have better 
wearing and binding qualities than the gravel. The material was spread to 
a loose depth of 12 inches by means of rakes, shovels, and the drag. It was 
afterwards rolled with a 5-ton horse roller until the material was compacted 
*to 8 inches. The average haul from the cars to the road was one-fourth mile. 
The material contained particles of stone from the size of peastone to that of 
cobblestone. The road was given a crown of 6 inches on the surfaced portion. 

The equipment consisted of a road grader, a 5-ton horse roller, wagons, and 
small tools. Labor cost $1.50 and teams $4.50 per 10-hour day. 

The cost of the novaculite on the cars was $1.63 per 2,000 pounds, or $1.96 
per cubic yard, and the gravel $1.474 per 2,500 pounds, or $1.77 per cubic yard. 
The total cost of the road to the community was $1,722.72, which is at the 
rate of $0.804 per square yard for the surfacing. The principal items of cost 
were as follows: Excavation, $71; shaping, at $0.0217 per square yard, $46.50; 
surfacing material, $1,191.22; loading wagons from car at $0.126 per cubic 
yard, $94.50; hauling from cars to road, at $0.3815 per cubic yard, $236.25; 
spreading material, at $0.058 per cubic yard, $43.50; trimming shoulders, 
$16.50; rolling, at $0.011 per square yard, $23.25. 


ee ee 
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CoAHOMA COUNTY, CLARKSDALE, Miss. (SEcTIoN 2).—A second section of 
gravel road leading from Clarksdale northwesterly toward Friar Point was 
begun November 17, 1913, and completed January 29, 1914, with a loss of one 
day, due to bad weather. The adjacent land is slightly rolling and the soil 
a sandy loam throughout the entire length. A section 2,640 feet long was 
graded for a width of 26 feet in both cuts and fills. The gravel surface is 
2,640 feet long for a width of 10 feet, making a surfaced area of 2,933 square 
yards. The maximum cut was 2 feet and the maximum fill 8 feet, and the 
material was moved with slip scrapers after being loosened with plows. The 


average haul was 100 feet, with a maximum haul of 600 feet. The surfacing - 


material was Tishomingo gravel, shipped on the cars. The baul from the 
cars to the road was approximately 33 miles. The material was spread by 
hand, using rakes and shovels. The material wears well under moderate 
traffic, but tends to lose its binding quality in dry weather. : 

The gravel was spread in one course to a depth of 9 inches and compacted 
to 6 inches by aid of a roller. The gravel ranged in size from that of cobble- 
stone to peastene. It is estimated that 867 cubic yards of gravel were used. 

As completed, the road has a 4-foot shoulder of earth on one side and a 12- 
foot earth roadway on the other, with the finished surface having a crown of 
1 inch to 1 foot. One cross drain, 25 feet long, of 12-inch clay pipe was laid 
at station 52-+00. 

The equipment consisted of a road grader, a 5-ton horse roller, slat-bottom 
Wagons, and’ small tools. Labor cost $1.50, and teams $4, including driver 
per 10-hour day. The total cost of the road to the community was $2,862.38, 
which is at the rate of $0.976 per square yard. The principal items of cost 
were as follows: Excavation, $197.98; shaping, at $0.02 per square yard, $59.60; 
12-inch clay pipe, at $0.45 per linear foot, $11.25; labor on same, $3.25; foreman, 
$43.50; gravel, at $1.475 per cubic yard, $1,278.83; hauling from cars to road 
per contract, at $1.25 per cubic yard, $1,083.75; spreading gravel, at $0.12 per 
cubic yard, $88.35; rolling per square yard, at $0.015, $44.12; trimming shoulders 
and ditches, $51.75. 


SUNFLOWER COUNTY, INDIANOLA, Miss.—A gravel road leading from Indianola 
northerly toward Faisonia was begun on October 14, 1918, and completed 
November 19, 1918, with a loss of nine days on account of bad weather and one 
day due to other causes. The adjacent land is level, with a buckshot soil the 
entire length of the road. <A section 1,790 feet long was graded for a width 
of 24 feet. The gravel surface is 16 feet in width for the entire length, giving 
an area of 3,182 square yards. The grade of the road was not materially 
changed, the average fill was but 0.8 foot, and the maximum 1.83 feet. It is 
estimated that 1,837 cubic yards of material were used in the embankment. 
The maximum haul was 40 feet. The material was loosened by plows and 
moved with drag scrapers. 

The surfacing material was shipped in by rail a distance of 243 miles, and 
was the pit-run of gravel with good wearing qualities, but with varying bind- 
ing qualities, and the gravel required careful spreading. It was applied in 
one course for a depth of 104 inches at the center and 8 inches at the sides 
before compacting. The crown of the road was five-eighths inch to the foot. 

The equipment consisted of a 10-ton tractor roller and drag scrapers. The 
surfacing material, of which 997 cubic yards were used, was delivered on the 
ears at the contract price of $1.46 per cubic yard, making it cost $1,452.60 at 
the siding. Labor cost $1.50 per day, and teams, including driver, $3.50 per 
day, based on a 10-hour day. The total cost of the road to the community 
was $2,218, which is at the rate of $0.697 per square yard. The principal 
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items of cost were as follows: Embankment, at $0.131 per cubic yard, $175.20; 
shaping the subgrade, at $0:005 per square yard, $19.50; gravel on siding, at 
$1.46 per cubic yard, $1,452.60; hauling and loading gravel, at $0.332 per cubic 
yard, $331; spreading gravel, at $0.035' per cubic yard, $34.95; rolling gravel, 
at $0.0026 per square yard, $8.25; rolling subgrade, $3.60; building shoulders, 
$14.25; equipping wagons, $1.05; general expenses, $111; rehandling gravel 
to save demurrage, $66.60. 


RANDOLPH CoUNTY, ASHEBORO, N. ©.—A gravel road leading from Asheboro 
north toward Randleman was begun November 14, 1913, and entirely com- 
pleted December 19, 1918, with two days lost on account of bad weather and 
one day from other causes. The adjacent land is hilly and the natural soil 
yellow clay from station 0+00 to 14+00; rock and yellow clay from station 
14+00 to 17-++00; yellow clay and some rock from station 17+00 to 24+00. A 
section 2,400 feet long was graded 25 feet wide in euts and 22 feet in fills. 
The gravel surface is 2,400 feet long and 10 feet in width, making an area 
of 2,667 square yards. Three wooden box culverts were constructed, each 1 
by 1.5 feet by 24 feet long. One 4-inch tile was used for road drainage be- 
tween stations 1+75 and 2-+-50. 

The maximum grade was reduced from 8 per cent to 5 per cent. The 
maximum cut was 4.8 feet, and the maximum fill was 2 feet. Nine hundred 
and seventy-six cubic yards of earth were excavated, with an average haul 
of 150 feet and a maximum haul of 400 feet. In addition, about 47 cubic yards 
of rock were removed. This material was loosened with picks, plows, and 
dynamite, hauled in wagons and slip scrapers, and spread with shovels and 
road grader. 

The surfacing material was gravel containing about 60 per cent quartzite 
with top soil and clay. It was hauled about 1,000 feet and spread with stone 
forks. The gravel appears to have good binding and wearing qualities. ‘The 
gravel was applied in one course to a depth of 6 inches before compacting, and 
the size of the particles ranged from dust to 3 inches. Four hundred and 
forty-four cubic yards of gravel were used, of which 290 cubic yards were 
purchased. The crown of the road, as finished, was three-fourths inch to the 
foot. 

The equipment consisted of a road grader and drag scrapers. 

Labor cost $1.25 to $1.50, and teams $2.50, based on a 10-hour day. The total 
cost of the road to the community was $520.15, which is at the rate of $0.195 
per square yard. The principal items of cost were as follows: Excavation, at 
$0.258 per cubie yard, $264.24; shaping, at $0.0056 per square yard, $15; culvert 
materials, $5.50; labor on same, $3.12; clearing and grubbing, $11.44; gravel, 
at $0.1034 per cubic yard, $30; loosening and loading, at $0.138 per cubic yard, 
$61.25; hauling from pit to road, at $0.1267 per cubie yard, $56.25; spreading 
gravel, at $0.0301 per cubic yard, $13.88; shaping same, at $0.0075 per cubic 
yard, $20; trimming shoulders, $0.0062 per linear foot, $15; general expenses, 
$16.25; explosives, $8.72. 


KINNEY COUNTY, BRACKETTVILLE, TrEx.—Work was begun surfacing with 
gravel the Spofford road, extending south from Brackettville toward Spofford, 
en April 28, 1914, and completed May 6, 1914, with no time lost from any cause. 
The adjacent land is rolling and the soil is black lime, with a small amount of 
chalk throughout. The road was graded 86 feet wide in both cuts and fills and 
was 1,500 feet in length. There was practically no excavation or fill, the earth 
was loosened by plows drawn by tractor and hauled and spread by two graders 
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drawn by tractor. The maximum fill was 0.5 foot and the total excavation did 
not exceed 500 cubic yards. The maximum grade was 2 per cent. 

A surface of gravel was laid for 1,500 feet, 16 feet wide, making 2,667 square 
yards. The gravel was applied in one course with a loose thickness of 8 inches 
at the center and 4 inches at the sides, with a crown of 6 inches. The material 
was dumped between 2 by 4 inch planks on edge at sides and the shoulders 
were built up against the edge of gravel. All the gravel used for surfacing 
passed a 38-inch ring, had fair binding and wearing qualities, and was obtained 
from a pit at an average haul to the road of three-fourths of a mile. No water 
was used on the road during the rolling, which was done with a 6-ton horse 
roller. The gravel was hauled by farm wagons of 1 cubic yard capacity and 
Troy dump wagons of 33 cubic yards capacity hauled by a tractor. 

The equipment consisted of one 20-horsepower gasoline tractor, two extra 
heavy graders, six 33-yard wagons, a 6-ton horse roller, two rooters, two road 
plows, four drag scrapers, and one steel road drag. Labor cost $1.20 per day 
of eight hours and teams $3 per day. The total cost of the road was $460.60, 
which is at the rate of $0.1727 per square yard, or $1,621.31 per mile. 

The principal items of cost were as follows: Plowing and grading, $0.328 per 
square yard of finished surface; rolling subgrade, $0.0017 per square yard; 
loosening and loading gravel, $0.3447 per cubic yard; hauling gravel, $0.3981 
per cubic yard; spreading gravel, $0.0584 per cubic yard; rolling gravel, $0.0014 
per square yard; trimming shoulders and ditches, $0.0056 per linear foot. 


CALDWELL CouUNTY, LocKHART, Tex. (No. 1).—Work was begun on a gravel 
road extending south from Lockhart toward Seawillow on the Gonzales road 
May 28, 1914, and completed on August 7, 1914, with a loss of four days on ac- 
count of bad weather. The adjacent land is rolling and the natural soil was as 
follows: Section 1—Station 0+ 00 to 7-+00, black waxy; station 7-+00 to 28+00, 
gray adobe; station 28+00 to 40+00, clay gravel; station 40+00 to 49-00, 
_ limestone, gravel, and black dirt. Section 2—Station 0+00 to 32+00, white 
adobe. The road was graded 36 feet wide in cuts and 20 feet wide in fills. The 
maximum cut was 1.5 feet and the maximum fill 2.5 feet. No change was made 
in maximum grades. Harth was loosened with plows, hauled by Fresno scrapers, 
and shaped with a blade grader. 

A surface of gravel 14 feet wide was laid for 8,975 feet, making 13,961 square 
yards. The gravel was applied in two courses, the first course from 13 to 3 
inches in size and applied 6 inches loose depth; the second course from sand 
to 14 inches, applied 34 inches loose depth. When completed the surfacing was 
7% inches deep. The material used for surfacing was a pit sand-clay gravel 
with good binding and wearing qualities. The average haul for both gravel 
and water for sprinkling was 2,000 feet. The gravel was loaded with slip 
scrapers through a loading trap into slat-bottom wagons and was spread with a 
grader. 

Drainage structures were built as follows: One 18-inch by 22-foot corrugated 
pipe culvert; six 24-inch by 22-foot corrugated pipe culverts; three 80-inch by 
22-foot corrugated pipe culverts; and one 36-inch by 8-foot eulvert. Twenty- 
nine barrels of cement and 31 cubic yards of gravel were used in head walls. 

The road equipment consisted of Fresno scrapers, road grader, slip scrapers, 
and slat-bottom wagons. 

Labor cost $2 per day and teams $4 per day of 8 hours. The total cost of 
the road was $2,676.69, or $0.1770 per square yard, and at the rate of $1,453.70 
per mile. The principal items of cost were as follows: Culverts complete, 
$667.37; clearing and grubbing, $4.80 per acre; excavation, $0.1959 per square 
yard; shaping subgrade, $0.0027 per square yard; conerete end walls, $5.10 
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per cubic yard; surfacing material in pit, $0.07 per cubic yard; loading gravel 
with slip scrapers through trap, $0.1571 per cubic yard; hauling gravel 2,000 
feet and dumping, $0.2021 per cubic yard; spreading gravel with grader, 
$0.0181 per cubic yard; finishing, $0.0005 per square yard; general expenses, 
including superintendent, $108. 


CALDWELL County, LocKHART, Trex. (No. 2).—A second gravel object-lesson 
road was built at Lockhart, Tex., on the League Line Road, extending southwest 
from Burdett Wells Road toward Luling. Work was begun on March 5, 1914, 
and completed July 7, 1914, with a loss of 46 days on account of bad weather 
and 9 days for other causes. The adjacent land is rolling, and the soil from 
station 0 to 56-++50 is ‘black waxy ”’; station 56+50 to 65-++-00, chocolate loam; 
and from station 65+00 to 82-++-00, “black waxy.’ The road was graded to a 
width of 36 feet in cuts and 20 feet in fills for a length of 9,680 feet. The 
maximum eut was 1.5 feet and the maximum fill was 7 feet. The maximum 
grade of 4 per cent was reduced to 3 per cent. Earth was loosened with plows, 
handled with Fresno serapers, and shaped with a road machine. 

The sand-gravel surfacing was loaded into slat-bottom wagons through a 
loading trap and hauled an average distance of 3,000 feet to the road, where it 
was spread to a width of 14 feet, making a surfaced area of 15,058 square yards. 
Two courses were laid, aS en the Gonzales Road previously described. 

Drainage structures were built as follows: Five 30-inch corrugated-iron pipe 
culverts 22 feet long, and two 36-inch corrugated-iron pipe culverts 22 feet long, 
all with concrete head walls containing a total of 26 barrels of cement and 26 
cubic yards of pit-run gravel. 

The road equipment used consisted of a road grader, three Fresno scrapers, 
six slip scrapers, and slat-bottom wagons. 

Labor cost $2 per day and teams $4 per day. The total cost of the road was 
$3,426.52, or $0.2275 per square yard, which is at the rate of $1,868.46 per mile. 
The principal items of cost were: Clearing and grubbing, $16.72 per acre; ex- 
eavation, $0.2625 per square yard; shaping subgrade, $0.0035 per square yard; 
culverts, including material and labor, $452.87; surfacing material in pits, 
$0.05 per cubie yard; loading, $0.1573 per cubic yard; hauling, $0.2582 per cubic 
yard; spreading gravel, $0.0098 per cubic yard; shaping gravel, $0.0007; right 
of way, $117, which is at the rate of $125 per acre; general expenses, $91.50. 


ComAaL County, NEw BRAUNFELS, TEx.—Work was begun on a gravel road 
extending southeast from New Braunfels toward Seguin on March 138, 1914, 
and completed May 28, 1914, with a loss of 25 days on account of bad weather. 
The adjacent land is rolling, and the nature of the soil is “black waxy.” The 
road was graded 380 feet wide in both cuts and fills for a distance of 4,600 feet. 
A road machine was used to do all the grading, as it was light work. The 
maximum grade of 2.3 per cent was reduced to 1.275 per cent. 

The gravel surfacing was obtained from pits, hauled an average of three- 
fourths of a mile, and spread to a width of 16 feet, making a surfaced area of 
8,177 square yards. 

One 12-inch and one 24-inch corrugated-metal pipe culvert 22 feet long were 
laid. 

The total cost of the work was $1,786.36, or $0.218 per square yard. The 
principal items of cost were clearing and grubbing, $3; grading, $226.75; gravel 
ready for use, including stripping pits and drilling, 2,272 cubic yards, at $0.179 
per cubie yard, $752.15; explosives, caps, ete., $101.40; loading and hauling 
2,272 cubic yards of gravel, at $0.247 per cubic yard, $562.50; spreading gravel, 
at $0.033 per cubic yard, $75.06; rolling, $5; shaping, $45; and culverts, $15.50. 
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UvaLDE County, UvALpE, TEx.—A gravel road leading from Uvalde eastward 
toward Sabinal was begun January 24, 1914, and abandoned February 6, 1914, 
for lack of funds. The adjacent land is rolling, with brown clay from station 
0+00 to station 22+00; soft rock from station 22+00 to station 35-++00; black 
clay loam from station 35+00 to station 57+00. A section 4,300 feet long was 
graded for a width of 32 feet in both cuts and fills. The gravel surface is 
2,200 feet long and 16 feet wide, making a surfaced area of 3,911 square yards. 
One timber bridge having a 15-foot span was constructed at station 42+00. 

The maximum grade was reduced from 6.4 per cent to 4.2 per cent, the maxi- 
mum cut was 2.8 feet, and the maximum fill 2.9 feet. Approximately 652 cubic 
yards of gravel were used, spread 10 inches deep at the center, and feathered 
to 0 at the edges. The gravel was spread 16 feet wide and finished with a crown 
of 1 inch to the foot. 

Labor cost $1.50 and county teams $1 per 8-hour day. The total cost of the 
road to the community was $622.18, which is at the rate of $0.159 per square 
yard for the surfacing. The principal items of cost were as follows: Excava- 
tion, $94.25; loosening and loading gravel, $8.50; hauling gravel, $305.60; 
spreading gravel, $36; finishing, $16.25; bridge excavation, $33.75; lumber, 
$86.78; labor on bridges, $41. 


SAND-CLAY ROADS. 


DuKES CouUNTY, TISBURY, MARTHAS VINEYARD, Mass.—During the month of 
August, 1918, a section of the Makonikey Road in the town of Tisbury, origi- 
nally very sandy, was surfaced 16 feet wide with natural sand clay or top soil 
to a uniform loose depth of 9 inches. This was compacted partly by the traffic 
and partly by means of a light stone roller and the drag. The length of the 
‘section was 320 feet, making 569 square yards, and the total cost was $75.38, 
which is at the rate of $0.1382 per square yard. 

Two-wheeled dump wagons were used for hauling the top soil, and the 
average load was 24 cubic feet. The average haul was 2,850 feet. 

Another section of object-lesson road was constructed on the crossroad from 
Chilmark Post Office to Menemsha Creek by surfacing with a sand-clay mix- 
ture. After shaping the subgrade clay was hauled and spread to a width of 
16 feet and a uniform loose depth of 8 inches, then covered with sand to a 
depth of 4 or 5 inches. The material was thoroughly cut up by plowing and 
disk harrowing, then by a spiked-tooth harrow followed by disking and shaping 
with a plank drag. The road was at this time in a loose and powdery con- 
dition, but mechanically well mixed. It-rained shortly after the completion of 
this part of the work, and the section was then rolled and dragged, with 
excellent results. 

The total length of this section was 180 feet, making 320 square yards, and 
the total cost $89.75, which is at the rate of $0.280 per square yard. The price 
could be reduced one-third if a greater length were built, with a better organ- 
ized working force. 


DuKES CouNTy, GAy HEAD, Mass.—The improvement of the State Road, ex- 
tending west from Chilmark toward Gay Head Light, was begun on December 
3, 1913, and completed on June 8, 1914, after a loss of 124 days on account of 
bad weather and 101 days, from January 11 to April 21, 1914, when work was 
discontinued during the winter. The adjacent land is rolling and composed of 
successive stretches of sandy loam, fine sand, clay, and a natural sand-clay 
mixture. 


12 BULLETIN 284, U. S. DEPARTMENT OF AGRICULTURE. 


A section 11,600 feet in length was graded 22 feet wide in both cuts and fills. 
The maximum cut was 3 feet and the maximum fill 4 feet. The road was sur- 
faced 16 feet wide with a sand-clay mixture, making 20,622 square yards. 
Where the subgrade was sand, clay was added, and vice versa. The surfacing 
was laid about 6 inches in depth. For several short stretches the natural soil 
was a sand-clay mixture and required no other surfacing material. 

The drainage structures were: Twelve vitrified-clay pipes, ranging in size 
from 8 to 15 inches in diameter and totaling 342 feet in length, and 1 blind 
stone drain 2 feet wide, 2 feet deep, and 100 feet in length. 

The total cost of the work was $3,506. Labor cost $2 per day and teams 
$5 per day of 9 hours. The principal items of cost were: Excavation (earth), 
2,651 cubic yards at $0.45 per cubic yard, $1,193.28; excavation (rock), 22 
cubie yards at $1.25 per cubic yard, $27.55; trimming shoulders and ditches, 
$69.23; and superintendence, $90—making a total cost of grading of $1,380.06. 
Stripping for sand, $9.22; stripping for clay, $31.64; loading and hauling sand, 
1,700 cubic yards at $0.223 per cubic yard, $378.39; loading and hauling clay, 
2,300 cubic yards at $0.344 per cubic yard, $791.76; spreading sand and clay, 
24,350 square yards at $0.003 per square yard, $73.70; mixing 20,622 square 
yards of sand and clay at $0.010 per square yard, $199.52; shaping and crown- 
ing 20,622 square yards at $0.004 per square yard, $90.57; superintendence, 
$118.46; and 1,050 cubic yards of clay at $0.08 per cubic yard, $84—making a 
total cost of surfacing $1,777.26, or $0.090 per square yard. Miscellaneous labor 
cost $83.46; excavation for pipe culverts, $84.72; hauling materials, $5.08; 
placing pipe and backfilling, $24.02; 32 linear feet of 15-inch vitrified-clay pipe 
at $1 per foot, $82; 234 linear feet of 12-inch vitrified-clay pipe at $0.60 per 
foot, $140.40; 28 linear feet of 10-inch vitrified-clay pipe at $0.40 per foot, 
$11.20; and 48 linear feet of 8-inch vitrified-clay pipe at $0.80 per foot, $14.40; 
cement, $340—making a total of $265.22 for 342 linear feet of vitrified-clay 
pipe in place, or $0.775 per linear foot. 


NORTHAMPTON COUNTY, JACKSON, N. C.—Work was started on the Church 
Street Extension Rond, which leads north from Jackson toward Seaboard, on 
September 4, 1913, and was completed on November 3, 1913. Seven days were 
lost on account of bad weather and one day from other causes. The weather 
and labor conditions added materially to the cost of the work. The land ad- 
- jacent to the road is comparatively level and the soil is yellow clay mixed with 
fine sand. 

The improvement consisted in grading and shaping the existing road and 
surfacing it with a sand-clay mixture that contained about 25 per cent of 
- gravel. The soil was loosened with plows and picks, hauled in drag scrapers, 
and spread by the scrapers and grader. The maximum cut was 1.1 feet and 
the maximum fill 1.8 feet. The maximum grade was reduced from 3.3 to 1.7 
per cent. 

One corrugated-iron pipe, 24 inches in diameter and 26 feet long, was laid, 
and two corrugated-iron pipes were laid at driveways, both 20 feet long and 12 
and 15 inches, respectively, in diameter. Head walls of concrete were placed 
at the ends of the largest pipe. 

Surfacing material was hauled about 1 mile and consisted of about 50 per 
cent sand, 25 per cent clay, and 25 per cent gravel. It was hauled in dump 
wagons and spread by hand labor and by the road drag. When compacted the 
material was 7 inches at the center and 4 inches at the sides, with a width of 
14 feet surfaced. The crown of the road was four-sevenths inch to the foot. 

The road was graded to a length of 2,500 feet, with a width of 30 feet in both 
cuts and fills, and surfaced for 2,400 feet to an average width of 14 feet, mak- 
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ing the surfaced area 3,733 square yards. Earth to the amount of 680 cubic 
yards was moved in excavation and 890 cubic yards of surfacing material was 
used. 

The equipment consisted of one reversible road grader, three Twentieth 
Century road drags, one dump wagon, seven drag scrapers, one turning plow, 
one hardpan plow, one 34-ton horse roller. Labor cost $1.25 per 10-hour day. 

The total cost of the road to the community was $1,193.22, which is at the 
rate of $0.32 per square yard. The principal items of cost were: Excavation, 
680 cubic yards, at $0.80 per cubic yard, $205.18; shaping subgrade, at $0.002 
per square yard, $10; culvert pipe delivered, at $1.69 per linear foot, $44; labor 
on the same, $0.44 per linear foot, $9.10; drain pipe at driveways, $0.94 per 
linear foot, $37.75; labor on the same, $0.20 per linear foot, $8.10; labor on end 
walls, $1.71; excavation on end walls, $10.80; surfacing material, 890 cubic 
yards, at $0.005 per cubic yard, $4.45; loading the same, $0.26 per cubic yard, 
$235.25; hauling the same, $0.58 per cubic yard, $517.64; spreading the same, 
$0.077 per cubic yard, $68.25; rolling the same, $1.97; dragging road, $0.002 
per square yard, $6.83; stripping pit, $25.90; cement, $3.09 per barrel, $4.63; 
sand for concrete, $1.67 per cubic yard, $0.72; gravel for concrete, $1.67 per 
cubie yard, $1.44. 


BuRKE CouNTy, MorGAntTon, N. C.—Work was begun on a sand-clay road 
leading from Morganton to Lenoir on May 19, 1918, and completed on July 26, 
1913, with a loss of one day on account of bad weather and one day from other 
causes. The adjacent land is hilly and the soil is red clay from station 0+00 
to 5+50; a red micaceous clay from station 5+50 to 15+50; a red clay from 
station 15+50 to 22+00; a micaceous clay from station 22+00 to 26+00; a 
gray top soil over red clay from station 26+00 to 42+00; and micaceous clay 
from station 42+00 to 57-+00. A total length of 5,700 feet was graded 25 feet 
wide in cuts and 22.5 feet wide in fills. 

Earth was excavated to the amount of 8,960 cubic yards, with an average 
haul of 100 feet and a maximum haul of 700 feet. In addition, about 15 cubic 
yards of rock were removed. The road was surfaced 20 feet wide for 1,400 
feet, making 3,111 square yards. On the graded road was placed 9 inches of 
sand at the center and 6 inches at the sides, and over this a course of clay 
3 inches thick at the center and 2 inches thick at the sides was spread. The 
two materials were then mixed by means of a disk harrow. 

Sixteen pipe culverts, varying in size from 12 to 24 inches, were constructed, 
and the ends protected with masonry head walls. 

The equipment consisted of a road grader, four wheel scrapers, seven slip 
scrapers, one rooter plow, one road plow, and one disk harrow. ‘The total cost 
of the road was $1,555.95, including culverts, or at the rate of $0.0991 per square 
yard. The principal items of cost were as follows: Excavation, at $0.0879 per 
cubie yard, $787.90; shaping, at $0.0069 per square yard, $87; culvert pipes, 
$223.25; labor on the same, $73.80; loading sand, $0.021 per cubic yard, $13.80; 
hauling sand, $0.084 per cubic yard, $54.37; loading clay, $0.021 per cubie yard, 
$4.50; hauling clay, $0.121 per cubic yard, $26.12; spreading, mixing, and 
finishing, $28.01; clearing and grubbing, $96.80; moving fence, $15.90; sidehi!l 
ditches, $9.50; general expenses, $135. Labor cost is based on $1, and teams 
at $2.50 per day of 10 hours. A bond issue of $50,000 is available to continue 
this work. 


EDGECOMBE COUNTY, TaRrBoro, N. C.—Work was begun on a sand-clay road 
extending from Tarboro southward toward Conetoe on October 21, 1913, and 
completed December 20, 1918. The adjacent land is level, and the natural 
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soil from station 24+54 to 50+00, sandy with a clay subsoil; 50+00 to 66-++00, 
black sand; 66+00 to 156+54, sand. A length of 13,200 feet was graded 22 
feet wide in both cuts and fills. - Earth was excavated to the amount of 4,236 
cubic yards, and the average haul was 325 feet, with a maximum haul of 
1,800 feet. 

Throughout its entire length the road was surfaced to a width of 18 feet, 
making 26,400 square yards. Clay was spread to a uniform depth of 6 inches, 
and 2,815 cubic yards of clay were hauled on the road. The material is in- 
ferior, but is an improvement over the previous sandy condition. A tem- 
porary wooden bridge was built at station 50722, to be replaced later with a 
concrete bridge if present plans are carried out. 

The equipment consisted of two graders, two plows, three harrows, wheel 
scraper, horse roller, and wagons. The total cost of the road was $1,867.55, 
which is at the rate of $0.0578 per square yard. The principal items of cost 
were as follows: Clearing and grubbing at $0.0217 per square yard, $167.90; 
excavation at $0.1174 per cubic yard, $497.40; shaping at $0.0018 per square 
yard, $48.80; loading and hauling clay at $0.2548 per cubic yard, $717.35; 
spreading clay at $0.0178 per cubic yard, $50.10; rolling at $0.00099 per square 
yard, $26.35; trimming shoulders and ditches, $88.90; stripping for clay at 
$0.012 per square yard, $6.60; mixing at $0.0024 per square yard, $63.90; fin- 
ishing surface at $0.00215 per square yard, $57.60; general expenses, $19.75; 
temporary bridge, $10.40; livery, $78; survey, $35. The above costs are based 
upon a cost of $0.80 for labor and $0.80 per mule for an eight-hour day. 


JONES CoUNTY, TRENTON, N. C.—Work was begun on Main Street extending 
west from Trenton on September 6, 1913, and operations continued to October 
3, 1913, when scarcity of labor prevented further progress. One day was lost 
on account of bad weather, and the inadequate force and bad weather also 
involved many delays and were largely responsible for the high cost of the 
work. The adjacent land is level and the soil sandy loam throughout. 

The improvement consisted in grading and shaping the existing road and 
surfacing it with a sand-clay mixture. The road was entirely graded to a 
length of 3,600 feet, with a width varying from 40 to 46 feet in both cuts and 
fills. A portion of the road was partly graded for 7 200 feet. Part of the 
‘subgrade was prepared 15 feet in width and part 30 feet in width. This was 
surfaced to the extent of 3,680 square yards when the work was shut down. 

The soil was loosened with plows and mattock, hauled with drag scoops, and 
spread with shovels and rakes. Clay to the amount of 409 cubie yards and 
511 cubic yards of sand were hauled for surfacing. As the near-by mateérial 
was unfit for use the clay was hauled a distance of 5,750 feet. It was spread 
to a depth of 4 inches on the road, and then covered with the sand, which 
was obtained from Trent River. The two materials were mixed by means 
of a plow and harrow. The road was shaped so that the crown of the finished 
surface was 1 inch to 1 foot. 

Cross drains 380 feet long were constructed of 24-inch corrugated-iron pipe 
at stations 34+50 and 46+60. 

The equipment consisted of plows, harrows, drags, scoops, and plank drag. 

Labor cost $1 to $1.25 and teams $2 per 10-hour day. 

The total cost of the road to the community was $795.11, and the cost of the 
completed section was $465.48, which is at the rate of $0.1265 per square yard 
for the finished surface. The principal items of cost were: Rough grading, at 
$0.009 per square yard, $80.50; stripping clay pit, at $0.077 per cubic yard, 
$31.50; loosening and loading clay, at $0.119 per cubic yard, $49; hauling, at 
$0.887 per cubic yard, $158.45; spreading, at $0.023 per cubic yard, $9.50; load- 
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ing sand, at $0.034 per cubic yard, $17.50; hauling, at $0.155 per cubic yard, 
$79.48; spreading, at $0.015 per cubic yard, $7.25; mixing and dragging, at 
$0.009 per square yard, $32.30. 


DUPLIN CoUNTY, WALLACE, N. C. (Section 1).—Two sections of sand-clay 
road were constructed in the vicinity of Wallace. Work was begun on the first 
section, extending northeasterly from Wallace toward Chinquapin, on September 
4, 1913, and completed on September 12, 1913, with a loss of one day on account 
of bad weather. The adjacent land is slightly rolling, with a sandy soil over a 
clay strata. The total length of 2,000 feet was graded 22 feet wide in both cuts 
and fills, but the grade of the road was not materially changed. The average 
haul was 50 feet, and the hauling was done chiefly with drag scrapers. 

The road was plowed to bring the clay up into the sand, and the two materials 
were then thoroughly mixed by means of harrows and scrapers. The finishing 
was done with the split-log drag. The entire length of 2,000 feet was thus 
treated for the full width of 22 feet. 

The equipment consisted of a road scraper, a disk harrow, tooth harrow, 
scoops, turning plow, rooter plow, horse roller, and split-log drags. ? 
The total cost of the road was $140.25, which is at the rate of $0.029 per 
square yard. The principal items of cost were as follows: Clearing and grub- 
bing, $50.66; excavation, $22.54; mixing, $22.75; shaping, $23.60; trimming the 
shoulders, $15.10; explosives, $5.60. The above costs are based on a labor cost 
of $1.25 per day of 10 hours and a cost of $0.50 per day for each mule, not 

including the driver. 


DUPLIN CoUNTY, WALLACE, N. C. (SECTION 2).—Work was begun on the sec- 
ond section, extending from Island Creek Bridge toward Chinguapin, on Sep- 
tembér 12, 1913, and completed on October 4, 1915, with a loss of two days on 
account of bad weather. The adjacent land is slightly rolling and the natural 
soil is mostly sand. A total length of 3,100 feet was graded 22 feet wide in 
both cuts and fills. The excavation amounted to 850 cubic yards and the 
average haul was less than 100 feet. Drag scrapers were used. 

Throughout its entire length the road was surfaced to a width of 15 feet, 
making 5,167 square yards. The sand-clay surface was constructed by spread- 
ing the clay on the sand surface to a depth of 8 inches at the center and 6 
inches at the sides. Sand was added from the slopes and gutters, and in addi- 
tion to the daily use of the harrow the heavy teaming assisted in mixing the 
materials. The surface was finished with the split-log drag. It is estimated 
that about 717 cubic yards of clay were hauled to the road from the two clay 
pits. The binding qualities of the clay and the wearing qualities of the clay 
and sand appear to be very good. Five vitrified-pipe culverts were constructe‘, 
ranging in size from 10 inches to 24 inches. 

The equipment consisted of a road scraper, disk and tooth harrows, log 
drag, plows, etc. The total cost of the road was $452.76, which is at the rate 
of $0.081 per square yard, exclusive of drainage structures. The principal 
items of cost were as follows: Grading, $182.08; explosives, $4.80; culvert mate- 
rials, $27.26; labor on the same, $8.97; surfacing, $210.98; general expenses, 
$18.67. The above costs are based on a labor cost of $1.25 per 10-hour day and 
a cost of $0.50 per mule each day. 


OKMULGEE CoUNTY, OKMULGEE, OKLA.—Work was begun on a stretch of the 
road leading south from Okmulgee toward Henryetta on June 26, 1915, and 
completed in about 30 days. The adjacent land is slightly rolling. The soil is 
generally either sand or clay, with a small amount of prairie soil. The sand 
occurs for the most part in the depressions, while the clay occurs on the hills, 
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The road was graded and surfaced 20 feet wide for a distance of 5,600 feet, or 
an area of 12,444 square yards. The total amount of excavation was 2,990 cubie 
yards and the average haul was 700 feet. The sand and clay taken from the 
cuts was distributed so as to obtain the correct proportion for the surfacing. 
Equipment used eonsisted of plows for loosening the earth, Fresnos for short 
haul, and wheeled scrapers for long haul. 

The grading and surfacing was done by a railroad contractor on a labor con- 
tract. The agreed scale of wages was: Foreman, $3; timekeeper, $1; men, $2; 
and teams with drivers, $5 per day. The total cost was $2,045.75, or $0.164 per 
square yard. 


BECKHAM CouUNTY, SAYRE, OKLA.—Work was started on the Sayre-Delhi road, 
which leads south from Sayre toward Delhi, on January 28, 1914, and com- 
pleted February 11, 1914, with a loss of one day due to bad weather. The land 
adjacent to the road is rolling and the natural soil a deep sand. No material 
change was made in the grade. In constructing the road deep plowing was 
employed to loosen the roots of the dwarf oaks and a harrow was used to col- 
lect the roots, which were thrown out by hand. The sand was then graded, 
and on the sand bed 1,883 cubic yards of clay were spread to a depth of 8 inches 
before compacting. The average haul for the clay was 7,500 feet. The clay 
was dumped from wagons and spread by hand. It was smoothed by the use of a 
drag and appears to have good wearing and binding qualities. Due to the 
weather and high winds, the sand and clay were not mixed, but instructions 
were left with the local officials as to the proper manner of mixing during wet 
weather. 

The total length graded was 4,000 feet for a width of 28 feet in both cuts and 
fills. The surfaced portion was 4,000 feet in length for a width of 14 feet, 
making 6,222 square yards surfaced. Two inches of sand were spread over-the 
clay in order to retain the moisture. 

The cost of the road to the community was $1,262.60, ahich, is at the rate of 
$0.203 per square yard. The principal items of cost were as follows: Clearing 
and grubbing at $0.0077 per square yard, $95.80; shaping subgrade. at $0.0096 
per square yard, $59.50; plowing clay at $0.017 per cubic yard, $18; loading 
clay at $0.087 per cubic yard, $119.80; hauling clay at $0.48 per cubic yard, 
$663; dumping and spreading clay at $0.072 per cubic yard, $99.25; co¥ering 
clay with sand at $0.007 per square yard, $45.20; preparing pit and roadway for 
hauling clay, $162.05. Labor cost $1.60 and teams $3 per 8-hour day. 


ANDERSON CouNTY, ANDERSON, 8S. C.—Work was begun on a sand-clay road 
extending from Anderson City line westward on September 10, 19138, and com- 
pleted November 14, 1913, with a loss of 10 days on account of bad weather. 
The adjacent land: is hilly, and the natural soil a clay containing some sand. 
A total length of 2,300 feet was graded 82 feet wide in both cuts and fills. 
Earth was excavated to the amount of 2,446 cubic yards, and the average haul 
was 500 feet, with a maximum haul of 1,300 feet. From station 1-++50 to sta- 
tion 4+00 a course of cinders 12 inches deep and 16 feet wide was laid as a 
foundation. Throughout its entire length the road was surfaced to a width of 
16 feet, making 4,089 square yards. Six hundred and eighty-one cubic yards of 
surfacing material were used. 

Cross drains were constructed as follows: From 0+-50 to 1+-05 a 15-inch clay 
pipe was laid parallel to the road, and at 21+25 the existing 15-inch clay pipe 
was extended 173 feet. 
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The equipment consisted of a rooter plow, horse roller, grader, and wagon. 
The total cost of the road was $913, which is $0.1116 per square yard. The 
principal items of cost were as follows: Excavation at $0.23 per cubic yard, 
$562.86; shaping at $0.0044 per square yard, $18; labor on culverts, $11.50; 
end walls, $2.75; loading and hauling sand at $0.2469 per cubic yard, $169.10; 
spreading sand at $0.0284 per cubie yard, $19.32; rolling at $0.0007 per square 
yard, $2.75; loading, hauling, and spreading cinders at $0.5908 per cubic yard, 
$87.43; loading and hauling stone, $4.80; ditching, $14.69; mixing sand and 
clay, $9.80; general expenses, $6.30; cement, $3.60. The above costs are based 
upon a labor cost of $1 and a cost for teams of $3 per day of 10 hours. 


BEE COUNTY, BEEVILLE, TEx.—Work was begun on an adobe and sand-clay 
road extending west from Beeville toward Oakville on March 17, 1914, and 
completed on April 20, 1914, with a loss of one day on account of rain. The 
surrounding country is rolling and hilly. The nature of the soil is as follows: 
Station 0+00 to station 4+00, sandy; 4+00 to 6+00, adobe rock; 6+00 to 
17+50, sandy loam; 17+50 to 20+00, adobe rock; 20+00 to 22+00, sandy; 
22+00 to 27-+00, adobe; 27+00 to 40-+-00, sandy loam underlaid with red sand- 
clay; 40+00 to 52-+-80, adobe rock. The road was graded 22 feet wide in cuts 
and fills for a distance of 5,280 feet. The maximum grade on the old road 
of 5.5 per cent was reduced to 4.5 per cent. For 4,280 feet the road was sur- 
faced for the full width of 22 feet with either sand-clay or adobe obtained 
from the right of way, and on two sections totaling 1,000 feet it was surfaced 
for a width of 15 feet, making a total surfaced area of 12,017 square yards. 

One 6 by 2 foot reinforced-concrete slab culvert 20 feet long was built. 
A 38-inch plain concrete floor was laid between footings to prevent scour. The 
end and abutment walls were also plain concrete. The total cost of the culvert 
was $254.53. The principal items of cost are: Excavation and backfill, 20 cubic 
yards at $0.525 per cubic yard, $10.50; hauling materials an average of 3 miles, 
$72.60; building forms, $5; mixing and placing 16.4 cubic yards of concrete at 
$2.48 per cubic yard, $40.75; cutting and placing 320 feet of steel at $0.026 per 
linear foot, $8.30; cement, 16 barrels at $2.35 per barrel, $37.60; creek sand 
ready for use, not including hauling, 2 cubic yards at $1.65 per cubic yard, 
$3.30; gravel ready for use, 12 cubic yards at $1.85 per cubic yard, $22.20; 
crushed stone, 2 cubic yards at $2.75 per cubic yard, $5.50; lumber for forms, 
914 feet b. m. at $0.033 per foot, $29.82; steel reinforcing rods, 523 pounds at 
$0.035 per pound, $18.31; nails, $0.40; wire, $0.25; making a total of $187.15 
for labor and $117.88 for material. 

The equipment used was 2 grading plows, 2 rooter plows, 8 No. 2 wheel 
scrapers, 5 slip scrapers, 1 read machine, 1 road drag, and necessary picks, 
shovels, etc. The total cost of the work, excluding the concrete culvert, was 
$1,056.70, or $0.088 per square yard. Labor was $1.50 per day and teams $4.50 
per day. 


FREESTONE CouNTY, TEAGUE, TEx.—The work of constructing a sand-clay road 
east from Teague toward Dew was begun on April 2, 1914, and completed 
April 18, 1914. No time was lost on account of bad weather or other causes. 
The surrounding country is rolling. The top soil is sand. From 6 to 60 inches 
below the surface clay is found. 

The road was graded 24 feet wide for a distance of 5,330 feet. The maximum 
grade of 3.3-per cent was changed to 2.9 per cent. The maximum cut was 6 
inches and the maximum fill 7 inches. About 3,755 feet of the road had previ- 
ously been surfaced with clay, and on this portion the work consisted in mixing 
sand in with the clay surface and reshaping the road. It was necessary to build 
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a complete surface on the remaining 1,575 feet, which was through sand. After 
this old sand road was shaped up it was surfaced to a width of 15 feet with 
new clay obtained from the roadside or near-by pits, making an area of 2,625 
square yards. This surfacing was broken up and mixed with the sand under- 
neath by the use of a plow and harrow. Water was used to aid in the mixing. 
The surface was then shaped with a grader, rolled, and dragged. The equip- 
ment-consisted of three Fresno scrapers, plow, sprinkling wagon, disk harrow, 
grading machine, drag, and a horse roller. 

A 20-inch corrugated-iron culvert, 28 feet long, with concrete end walls, was 
taken up and relaid at a cost of $20. 

The cost of excavation with Fresno scrapers was $89.75; trimming shoulders, 
ditches, and cleaning out culvert channels, $9.56; dragging, $3.40; shaping with 
grader, $35.50; general expenses, including foreman, $62.15. The cost of surfac- 
ing was: Placing clay on subgrade, $48.87; plowing and harrowing, $103.44; 
shaping, $14; sprinkling, $24.88; rolling, $23; making a total cost for the work, 
exclusive of drainage structures, of $415.05, which includes $6 for surveying. 
Teams were $2.50 per day without drivers, and laborers $1.50 per day of eight 
hours. 


TOPSOIL ROADS. 


APACHE County, St. JoHNs, Ariz.—Construction work was begun in Apache 
County, Ariz., on the Big Hollow Road, which extends west from St. Johns 
toward Holbrook, on August 28, 19138, and completed January 15, 1914. Two 
days were lost on account of bad weather. The grading work was suspended 
from October 8, 1913, to January 7, 1914, while the culverts and bridges were 
being built. The surrounding country is very hilly. From station 6+00 to 
53+00 the soil is an adobe, very muddy and sticky in wet weather; from sta- 
tion 53-++00 to 61-++15 the soil is gravelly, providing a fair natural road surface. 

The road was graded for a length of 5,515 feet, 20 feet wide in cuts and 16 
feet wide in fills, a total of 9,210 square yards. The volume of earth moved was 
6,280 cubie yards. The maximum cut was 3.2 feet and the maximum fill was 
4.4 feet. The maximum grade was reduced from 10.7 per cent to 6.5 per cent. 
The earth was taken from borrow ditches along the side of the road with plows, 
Fresnos, slips, and grader. 

The road was surfaced from station 7+00 to station 53-+00. From stations 
7 to 33 a subgrade was prepared, and the material, a natural sand-clay mixture, 
combined with a small amount of soft limestone, was spread to a depth of 8 
inches. From stations 33 to 53 the material, which is similar to a loam, was 
spread to a depth of 10 inches at the center and tapered to zero at the edges. 
The width of surfacing material throughout was 8 feet and the crown three- 
fourths inch to the foot. The total area surfaced was 4,090 square yards. 
There were 495 cubic yards of gravel hauled an average of three-fourths mile, 
and the remaining 385 cubic yards were hauled an average of one-fourth mile. 
The gravel was loosened with a rooter plow and loaded by hand into t-yard 
dump wagons. It was dumped from these wagons onto the subgrade and 
spread with a hoe. 

Four drainage structures were built. At station 34-++50 a 60-inch corrugated: 
iron culvert was placed, 24 feet long, with concrete end walls and wings. Ths 
60-inch corrugated pipe cost $6.15 per linear foot delivered at St. Johns, and 
the 48.5 cubic yards of concrete cost $14.78 per cubic yard. The total cost of 
the structure was $864.40. 

At station 40+50 a semicircular corrugated-iron arch bridge, 14-foot span, 
with concrete abutments, parapets, and wings, was erected. The cost of con- 
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erete work was $15.45 per cubic yard for 1382 cubic yards, and the reinforcement 
cost $34, making the total cost, exclusive of the 14-foot semicircular section of 
corrugated iron, $2,073.40. 

At station 45+-50 a concrete arch bridge was built of three 14-foot spans of 
semicircular corrugated-iron sections, with concrete abutments, piers, parapets, 
etc. The cost for the concrete work was $19.18 per cubic yard for the 195 
cubie yards. The reinforcement cost $42.50, and the removal of an old standing 
wall was $50, making the total cost for the structure, excluding the cost of the 
three 14-foot span corrugated-iron sections, amount to $3,822.85. 

At station 51+00 a 30-inch corrugated-iron culvert was built, 20 feet long, 


with concrete end walls. The cost of the 80-inch pipe delivered at St. Johns 


was $2.94 per linear foot. The cost of the concrete was $33.61 per cubie yard 
for the 4.5 cubic yards, making a total cost for the culvert of $210.05. 

The total cost for culverts and bridges was $6,970.70. Cement was $1.54 
per bag delivered at St. Johns. The contract price for excavation was $0.25 
per cubic yard for 6,280 cubic yards, or $1,570, and for surfacing it was $1.10 
per cubic yard for 880 cubic yards, or $968, which is $0.237 per square yard. 
The total cost of the road, including excavation, surfacing, and drainage 
structures, was $9,508.70, or $9,102.72 per mile. 


GATES County, SuNBuRY, N. C. (Srecrion 1).—Two sections of object-lesson 
road were constructed at Sunbury during the fiscal year, and will be described 
separately. Work was started on the first section, extending from Sunbury 
northward-toward Suffolk, on October 29, 1913, and completed December 2, 
1913, with a loss of two days on account of bad weather. The adjacent land 
is level and the natural soil is a sandy loam from the beginning to station 
5-+75; clay from 5+75 to 15700; sandy loam from 15+-00 to 20+00. A total 
length of 2,300 feet was graded 30 feet wide in cuts and 25 feet wide in fills. 
HKarth was excavated to the amount of 450 cubic yards, and the average haul 
was 150 feet, with a maximum haul of 200 feet. 

The road was surfaced for 850 feet to a width of 15 feet, making 1,416 
square yards. A topsoil type of construction was used, and the surfacing ma- 
terial was hauled an average distance of 1,700 feet from a pit and spread in 
one course to a depth varying from 10 to 12 inches before compacting. Ap- 
proximately 300 cubic yards of topsoil were placed, after which the entire 
width of the road was harrowed, dragged, and finished with a crown of three- 
fourths inch to the foot. The binding qualities of the material are good, but 
the wearing qualities are only fair. 

Cross drains of wood were built at stations 5+-75 and 10+00. 

The equipment consisted of a disk harrow, tooth harrow, plank drag, steel 
drag, drag scraper, two road graders, two plows, and a few carts. The total 
eost of the road was $382.09, and the principal items of cost were as follows: 
Clearing and grubbing, $85.18; rough grading, 6,980 square yards at $0.0092 
per square yard, $63.99; fine grading, 6,980 square yards at $0.00087 per square 
yard, $6.04; culvert excavation, 10 cubic yards at $0.495 per cubic yard, $4.95; 
cutting poles for culverts, 10 poles at $0.06 per pole, $0.60; building weodeu 
eulvert, $1.85; loosening and loading top soil, 300 cubic yards at $0.0491 per 
eubic yard, $14.75; hauling top soil, 300 cubic yards at $0.2047 per cubic yard, 
$61.42; spreading top soil, 800 cubic yards at $0.0172 per cubic yard, $5.16; 
excavating and spreading clay, 450 cubic yards at $0.2056 per cubie yard, 
$92.55; mixing topsoil, 2,890 square yards at $0.00202 per square yard, $4.83; 
compacting with tooth harrow, 4,400 square yards at $0.0006 per square yard, 
$2.64; trimming shoulders and ditches, $3.52; general expenses, $46.09; hauling 
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culvert material, $2.68; topsoil purchased, $20; explosives, $5.63; other mate- 
rials, $10.71. The above costs were based upon a labor cost of $1.35, and a 
cost for mules of $1 per day of nine hours. 


GATES County, SUNBURY, N. C. (SECTION 2).—Work was begun on the second 
section, extending from Sunbury southward toward Milldam, on December 2, 
1913, and continued to January 14, 1914, with a loss-of one day on account of 
bad weather and a loss of 12 days due to other causes. The adjacent land is 
level, and the natural soil is a clay from station 0+00 to 1+70; sandy soil from 
1+70 to 3; clay from 3 to 8; sandy soil from 8 to 17+50. A total length of 1,750 
feet was graded 380 and 40 feet wide in cuts and 25 feet wide in fills. Earth 
was excavated to the amount of 550 cubic yards, 300 cubic yards of which were 
excavated from ditches and used on the road. Approximately 2.468 square 
yards of roac were surfaced with 486 cubic yards of topsoil. 

At station 15 a 16-inch corrugated metal culvert 38 feet long was placed and 
at station 15+75 a blind drain 20 feet long was constructed. 

The total cost of the road was $354.19, which is at the rate of $0.144 per 
square yard, exclusive of drainage structures. The principal items of cost 
were as follows: Grading: Clearing and grubbing, $24.89; plowing $6.98: work 
done with drag scrapers, $21.16; dump carts, $23.55; handwork, $3.30; grader 
work, $4.28; digging ditches, $66.20; trimming shoulders, $28.77; superintend- 
ence, $82. Surfacing: Preparing subgrade, $13.56; stripping, $3.82; ioading 
and hauling, $60.94; spreading, $8.45; mixing, $1.67; shaping, $3.76; compacting, 
$3.17; superintendence, $138.50; surfacing materials, $16.60; general expenses, 
$12.05. Drainage structures: Excavation, $1.20; hauling, $1.97; building wall, 
$1.20; placing pipe, $1.17. 'The above costs were based on labor at $1.25 and 
$1.50, and teams including driver at $3, per day of 10 hours. 


DaviDsoN CouNTY, THOMASVILLE, N. C.—Work was begun on a topsoil road 
leading from Thomasville toward Randolph County on July 31, 1918, and com- 
pleted_on September 20, 1913, with a loss of eight days on account of bad 
weather. The adjacent land is rolling, and the natural soil is a yellow clay 
from station 0 to 20, except for rock ledges between station 4+00 and 
4+50; station 10+-50 and 11+25; station 147-75 and 15+25. From station 20 
_ to 23 is gray topsoil, and from station 23 to 25 is a red clay. Scarcity of sand 
was the reason for using tepsoil in the road surface instead of following the 
regular method of sand-clay construction. A total length of 3,500 feet was 
graded 30 feet wide in cuts and 25 feet wide in fills. 

Earth was excavated to the amount of 3,859 cubic yards, and the rock exea- 
vation amounted to 311 cubic yards. The average haul for all excavation was 
375 feet, and the maximum haul 725 feet.. The road was surfaced with topsoil 
15 feet wide for a distance of 1,200 feet, making 2.000 square yards. This re 
quired 444 cubic yards of material, which was hauled an average distance of 
1,000 feet. The topsoil was spread by hand and with a grader. 

Two concrete culverts were replaced and one new concrete culvert was con- 
structed, all of which were provided with stone head walls. 

The equipment consisted of 1 road grader, 4 wheeled scrapers, 8 pan scrapers, 
and 2 road plows. The total cost of the road was $1,199.19, including culverts, 
which is at the rate of $0.60 per square yard. The principal items of cost 
were as follows: Excavation at $0.24 per cubic yard, $882.49; shaping at $0.0444 
per square yard, $185.25; culvert pipe at $0.75 per linear foot, $22.50; labor 
on same, $7.75; loading topsoil at $0.1568 per cubic yard, $18.50; hauling same 
to road at $0.1525 per cubic yard, $18; spreading topsoil at $0.031S per cubic 
yard, $3.75; trimming shoulders, $8.25; shaping topsoil, $4.50; explosives, $32.20; 
general expenses, $16. Labor was paid $1.25 and teams $3 for 10-hour day. 
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APPOMATTOX COUNTY, APPOMATTOX, VA.—The construction work was begun 
on the Oakville road extending northwest from Appomattox toward Oakville 
on May 15, 1913, and supervision by the office representative ended May 14, 
1914. During that period 386 days were lost on account of bad weather and 
8 days from other causes. The surrounding country is hilly. The character 
of the soil from station 0 to 116 and from 162 to 178 was Cecil red clay, and 
from station 116 to 140 and from 145 to 162 was Iredell clay loam. 

The road was graded to a width of 28 feet in cuts and 20 feet in fills for a 
distance of 18,100 feet. The volume of earth excavation was 24,000 cubic 


yards and of rock 290 cubic yards. The maximum cut was 7.3 feet and the 
maximum fill 14.7 feet. The maximum grade was reduced from 15 to 5 per 


cent. The surfacing was a gray topsoil, found in layers of from 4 inches to 8 
inches in near-by blackjack oak woods. It was hauled in slat-bottom wagons 
an average distance of 4,700 feet and spread with rakes to a width of 16 feet 
and a compacted depth of 10 inches for a distance of 12,700 feet, or an area of 
22,600 square yards. 

It was found necessary to use a 44-inch foundation of broken field stone in 
two level bottoms, totaling 3,900 feet in length. 

Sixteen corrugated-iron culverts, totaling 574 linear feet, and three vitrified- 
clay pipe culverts, totaling 186 linear feet, were built. The sizes varied from 
12 to 36 inches. Head walls are of field stone laid in cement mortar. 

The equipment used consisted of plows, slip scrapers, wheelbarrows, picks, 
shovels, and rakes. 

The work was done with a State convict gang averaging 32 men. They were 
furnished free to the county. The county provided foremen and all necessary 
equipment and running expenses. The convict labor was rated at $1 per day 
and teams $3 per day, including convict drivers. The total cost of the work 
was $14,736.92, of which the county paid 45 per cent and the State furnished 
55 per cent in convict labor. The principal items of cost were: Clearing and 
grubbing 4.6 acres at $93.90 per acre; moving 1,800 feet of fence at $0.028 per 
foot; moving 24 telephone poles at $2.94 each; excavation of earth, 24,000 
eubic yards at $0.239 per cubic yard, and of rock, 290 cubic yards at $0.629 per 
cubic yard; excavation and placing culverts, 710 feet at $0.18 per foot; pre- 
paring subgrade for rock, 388,700 square yards at $0.0127 per square yard; 
loosening and loading soil, 4,900 cubic yards at $0.256 per cubie yard; hauling 
4,900 cubic yards of soil an average distance of 4,700 feet at $0.50 per cubic 
yard mile; spreading 4,900 cubic yards of soil at $0.061 per cubic yard; excava- 
tion and spreading soil from side of road, 500 cubic yards at $0.252 per cubic 
yard ; loading 17100 cubic yards of foundation stone at $0.213 per cubic yard, and 
hauling the same an average of 6,800 feet at $0.878 per cubic yard mile; spread- 
ing and breaking 1,100 cubic yards of foundation stone at $0.329 per cubic yard; 
trimming 9,800 feet of shoulders and ditches at $0.015 per foot; maintaining 
2 miles of soil road for three months at $15.91 per mile; culvert pipe, $830.06; 
engineering and traffic census, $149.80; and superintendence, 11.1 per cent, or 
$1,472.24. 


EARTH ROADS. 


Topp County, ELKTON, Ky.—Work was begun on an earth road north from 
Elkton toward Claymour on October 16, 1914, and completed to station 19 on 
December 5, 1914, with a loss of 11 days on account of rain and other causes. 
The adjacent land is hilly and the natural soil is clay with a large percentage 
of sand. The road was graded 26 feet wide in cuts and 20 feet wide in fills for 
1,900 feet. The maximum cut was 2.7 feet, the maximum fill 3.5 feet, and the 
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total amount of excavation 1,693 cubic yards. The maximum grade of 3.69 
per cent was reduced to 3.52 per cent. The grubbing and clearing was so heavy 
the grading could not be economically done with blade graders. Earth was 
loosened with plow, moved by drag and wheeled scrapers, and spread by drags 
and by hand. No rolling was done. 

Drainage structures were constructed as follows: At 4+60 a 20-inch corru- 
gated-iron pipe, 24 feet long, costing $28.87; at 7+24 a 24-inch corrugated-iron 
pipe, 24 feet long, costing $85.88; at 138+-21 a reinforced-concrete box culvert, 
4 by 2.5 feet and 21 feet 8 inches long, containing 9.21 cubic yards, costing 
$107.86, or 11.71 per cubie yard. No head walls on pipe culverts. 

The equipment consisted of a road plow, drag scrapers, and four-wheeled 
scrapers. Labor cost $1.25 per day, foreman $2 per day, and man and team 
$3 per day of 10 hours. The total cost of the road, exclusive of drainage struc- 
tures, was $559.92, which is at the rate of $0.1225 per square yard. The prin- 
cipal items of cost were: Clearing and grubbing, $102.56; excavation, at $0.232 
per cubic yard; shaping, $0.00072 per square yard; and superintendence, $61.30. 


CHICKASAW COUNTY, WOODLAND, Miss.—Work was begun on the Pontitock 
Ridge road leading from Woodland toward Pontitock Ridge on July 9, 1918, but 
the representative from this office remained until July 18, 1913, just long 
enough to get the work well under way. The road was graded 1,200 feet in 
length for a width of 24 feet at the time of his departure. The adjacent land 
is rolling and the natural soil is clay. The road was built by subscription 


and donated labor and teams, and the estimated cost is based on $1 per 10. 


hours for labor and $3 per 10 hours for teams. On the above basis the cost 
to the community was $72.66, or at the rate of $0.022 per square yard. 


OKMULGEE COUNTY, OKMULGEE, OKLA.—A siretch 4,820 feet long and 20 
feet wide on the road leading south from Okmulgee toward Henryetta was 
graded in August, 1913. The area graded was 10,711 square yards. The 
volume of earthwork was 38,497 cubic yards and the cost $1,365, or $0.127 per 
square yard, or $0.390 per cubic yard. 

Five culverts were built of good hard sandstone: One 2 by 2 by 20 feet, 
rubble masonry, with stone slab top; two 2 by 4 by 20 feet, rubble masonry, 
_ with reinforced concrete slab; one 3 by 4 by 20 feet, rubble masonry, with 
reinforced concrete slab; one 8 by 5 by 20 feet, rubble masonry, with reinforced 
concrete slab. Two existing rubble culverts were repaired, one of which was 
lengthened to 20 feet. The culvert work aggregated 69.86 cubic yards and was 
performed under a verbal contract for $350, or $5.05 per cubic yard. 

See Okmulgee, Okla., under “sand-clay road,’ for further information of 
work done on an adjoining section of road at this place. 


GIBSON CouUNTY, CADES, TENN.—Work was begun on an earth road extending 
west from Cades toward Trenton on August 3, 1914, and completed August 21, 
1914. The adjacent land is quite hilly and the soil is clay with considerable 
sand. This road was graded with plow, scrapers, and grader to a width of 
26 feet in cuts and 20 feet in fills for a length of 4,200 feet. The maximum cut 
was 2.5 feet and the maximum fill 2 feet. The maximum grade of 4 per cent 
was not changed. 

The total cost of the work was $664.79, or $0.0656 per square yard. The 
principal items of cost were: Clearing and grubbing 2,444 square yards at 
$0.0089 per square yard, $21.87; excavation and embankment at $0.059 per 
square yard, $594.80; trimming slopes and ditches, $6.87; and sunerintendence, 
$41.25. 
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GiBson County, Mian, TENN.—Work was begun on an earth road extending 
north from Milan toward Cades on June 15, 1914, and completed August 18, 
1914, with a loss of one day on account of bad weather and one day due to a 
public holiday. The adjacent land is rolling and the soil consists of clay with 
considerable sand. The road was graded with plow, scrapers, and grader to 
a width of 386 feet in cuts and 382 feet in fills for a distance of 17,600 feet. 
The maximum cut was 3.7 feet and the maximum fill 2.5 feet. The maximum 
grade of 5 per cent was not changed. Considerable grubbing was necessary. 

The total cost of the work was $1,570.55, or $0.024 per square yard. The 
principal items of cost were: Clearing and grubbing 5,555 square yards at 
$0.0175 per square yard, $97.19; excavation and embankment at $0.020 per 
square yard, $1,319.11; trimming slopes and ditches, $8.75; and superintend- 
ence, $145.50. Labor was $1.25 and teams $3 per day of 10 hours. 


ERATH CouNtTy, DUBLIN, TEx.—Work was begun on a gravel-macadam road 
extending north from Dublin toward Stephenville on October 29, 1913, and 
continued until December 21, 1918, with a loss of 26 days on account of bad 
weather. All work was stopped on December 21, 1918, on account of a con- 
tinuous season of heavy rain. The nature of the soil and the excessive rains 
(2.61 inches in 5 days) made work impossible. The adjacent land is rolling 
with low hills, and the natural soil is black, sticky clay throughout. The road 
was graded 30 feet wide in cuts and 21 to 24 feet in fills for a total distance 
of 2,600 feet; of this distance only 4,000 square yards were completely graded. 
The maximum cut was 1.5 feet, the maximum fill 3.8 feet, and the maximum 
grade on the old road of 3 per cent was reduced to 13 per cent on the new road. 

At station 2+11 a culvert of two 30-inch corrugated-iron pipes 24 feet long 
was built with stone masonry end walls, at a total cost for labor and material 
of $180.40. At station 25+90 masonry abutments were built for a 16-foot 
span bridge at a total cost of $250.69. 

In clearing, grubbing, excavation, and embankments, and fine grading, 
$403.67 was expended, and on various work in preparation for surfacing with 
gravel, $79.39. Free labor cost $1.25 per day of eight hours, hired teams, $2.50 
per day, and county teams $2.40 per day. 


SUPERINTENDENCE OF COUNTY ROADS. 


CALCASIEU PARISH, LA. 
BRICK, GRAVEL, AND EARTH ROADS. 


A model highway system was reported upon in October, 1913, involving the 
improvement of 142 miles of road, and a bond issue amounting to $900,000 was 
raised to complete the work. A department was organized by a representative 
of the Office of Public Roads to make surveys, prepare plans, ete., and to super- 
vise the work of construction. On January 1, 1915, about 80 miles of road had 
been contracted for and nearly 60 miles completed. ‘The contracts let also 
include 24 reinforced concrete culverts, 41 reinforced concrete bridges, 2 steel 
swing-bridges, 1 combination bridge, 14 timber culverts, 17 timber bridges, 1,540 
linear feet of 12-inch concrete or tile-pipe culverts, 2,603 linear feet of 18-inch 
concrete or tile-pipe culveris. The material for the bridges and culverts in- 
cludes 2,547 cubic yards of concrete, 185,917 pounds of reinforcing steel, and 
163,000 feet b. m. of timber. The work was planned in 16 divisions, whica 
are referred to herein as highways Nos. 1, 2, 3, ete. The total aggregate of 
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the contracts let amounts to $597,458.79. Highways Nos. 5, 6, 7, 8, 14, and 16, 
totaling 62 miles, still remain to be contracted for under the $900,000 bond 
issue. The work done has proved so successful that steps have been taken to 
raise $300,000 additional for the construction of a bridge over the Calcasieu 
River, and to extend the highway system now being constructed. 

Considerable work was done by convicts in the manufacture of concrete pipe 
and concrete piles. The following were the unit costs for this work: 

12-inch concrete pipe at 12 cents per foot; 
18-inch concrete pipe at 18 cents per foot; 
15-foot concrete piles at $11.60 each; 
25-foot concrete piles at $14.80 each. 

A list and description of the roads on which contracts have been awarded to 
date follows: 

Highway No. 1 consists of 9 miles of 15-foot gravel road, 6 inches thick, with 
earth shoulders; and 54 miles of 9-foot brick road on a 5-inch gravel base, part 
with earth shoulders and part with 6-inch gravel shoulders. The shoulders are 
3 feet wide. All bridges and culverts are of reinforced concrete, and the pipe 
culverts are provided with concrete head walls. The following unit prices 
obtained : 


Clearing and grubbing, complete____---__=_-.-___ Tap ae ky Va gs Le eae $300. 00 
IxeCavations, per icubic vard 2.22 240. 2 4s se ee ee ee eee . 195 
Embankment... per, Cubic syand ook 2) a oe ey. 
Minnined pipe, 12-inch sper foot, «complete. {2a Ss ee eee . 70 
VMitritied spipe. 1Sanch,: per: foot,.complete:. S2—. s e e 1. 00 
Concrete pipe, 12-inch, per foot, hauling and placing only__________- . 40 
Concrete pipe, 18-inch, per foot, hauling and placing only___________- . 50 
Gravel road.) per: SQuare. yards a. 8. 2 cae a as Sa ae a Soe 73a 
Vertical fiber brick on gravel base, per square yard-=——"*=2.2 20 es 1.85 
Concrete piles, hauling and driving, per linear foot________-_____-.__= 1. 00 
Conercte-ns:2.° 4. sper -Cubie yards 228s a oe a ee ee ee 9, 00 
Concretesel = 35-65 per. cubieuyards 2 = = ee ES ca ee 7.50 
Remtoreme ‘steele per pound... 22 Se ea ee ee . 03 


Highway No. 2 consists of 12 miles of brick road 9 feet wide, on a 5-inch 
gravel base; 9 miles of 15-foot gravel road, 6 inches thick; and considerable 
bridge work. This work was let in three contracts. 

Contract No. 1, for sections 1 and 3, was let at the following unit prices: 


Glearine and ecrubbing, complete...) 2 2 ee ee eee $225. 00 
bxcavation, sper Gubie syand sos ye 4 a ee . 24 
Bmbanmikment, per <cubic yard. 22 = .20)) 2 6 ee eee eee . 24 
Mitrined pipe 12-ineh. per foot, complete es ee ee ees . 60 
Vitrified: pipe, 18-inch,- per foot, completes .# 32.5 sm Siew) alee igen mee .95 
Conerete pipe, 12-inch, per foot, hauling and placing only__________.- . 40 
Concrete. pipe, 18-inch, per foct, hauling and placing only___________- . 50 
Gravel roads; Per SGuare, yarda = 226 26. Reh eee ee ae et ee = ae 
Vertical fiber brick on gravel.base, per square yard____-—---__-=-_--== 1. 67 


Contract No. 2. for bridges and culverts on sections 1 and 3, was let at the 
following unit prices: 


Gonerete ise 234..iper ‘cubic vardele. le Se ee ee ee $8.10 
Concrete, 1:3:6, per cubic yare (EA0 


HRemLoreineg steel: per pound. =). 222) i ee . 0575 


ee 8, soe 
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Contract No. 3, for section 2, was let at the following unit prices: 


CUS EEE [OED GAC OE, an DE ae a ec Bape Danae eP I a lath $7.50 
GEER ©) DEVENS Sf OVE AS oC CO) a iy eh a mA ee em Ale 6. 00 
NCO Mes ela cCUDICmyaArG 2 08 tae Ti eee De ee ee ee . 20 
Pn MMM OT eek CUI yale Os cor ee a eee . 22 
NEneo piped INMCh. per-Loot, completes. se ae ee . 60 
Marirified pipes sle-mehs sper foot, complete: 91s Lie. Ss ee ae 90 
Coneretey sks 2s 435 per-cubiesyard—.-- <2 ee EEN EEELE TF). EE oe aE 12. 00 
REMLOECIMN Se SheCl = Per = POUMC =. See ee eh ee . 04 
Cravelsroadns per sqQuane: Vat 2. a 25.2 aE Path ee ah ee 23 


Highway No. 3 is an 18-foot earth road 18 miles long; also 1,300 feet of 
timber trestle. Contract was let at the following unit prices: 


CO Me iii ame (De Tantel CI sews earner es eee ae ae TS oe a $75. 00 
Cripp ines per stati OMas: ares we untae Re ba Deve We SN Da he ee 5. 00 
DE ANY ALO TDs ly Pe Typ! CULO Cons yell ee eee ees 0 na Ee hee 26 
mb aMicmentas pera cules yards eae eae os 28 be Se 526 
Wririnedepipe; t2-imeheeper Loot. completes. 2 ay acN es 2 er ee ial 
Waltiihed plipeets-imehs per TOOr COMmplete:ses— 6S es See 1.16 
Concrete pipe, 12-inch, per foot, hauling and placing only____________ oo 
Concrete pipe, 18-inch, per foot, hauling and placing only____________ . 65 
MOOuE Pier airivens below. CUL-Ole oper LOOb.” 2. 20) oe ee 0 
Wood pile driven AVOVELCUl- Olle Vers TOO ts eae See ae ee eee 45D 
Soncerelewelep 4 elk CUIC yates ats whl ew Nae ah os ee ee 138. 00 
VCIMEOECINGHESUCE aay PEI) OOUING © as ee ieee | ee eS ee a . 05 
imbermnpery ciousand teet hoard measures.) 2 ee ss 40. 00 
tongs SECUCEUTES Pele OUIIG = ssa aint eae ees ee es . 05 


Highways Nos. 4 and 10 consist of 24 miles of 15-fcot gravel road 6 inches 
thick; 74 miles of 18-foot, surfaced wi: ch 9 feet of gravel 6 inches thick, with 
a maximum haul of 9 miles; and 6 miles of 18-foot road with 9-foot shell, 6 
inches thick in the center. The bridges and culverts on this road are all concrete. 
The following unit prices obtained: 


ClearinSe ames PUD LIS.) COM PLOCe ss x ht See a ee $50. 00 
Bebpcaneton met GUDICs Vale ate oe oe A ee 5 Pe 
Bmpaiakineniten perncu ble: yan =o 52. Loe We ee As 3) 
Natarneds pipes, 12-inch, .per-foot, -completes 4. 3 Sid) 
Varied epipe: 18-inch, per foot,. complete: 2 = 2.22.2 3k ees 95 
Concrete pipe, 12-inch, per foot, hauling and trace Only 32) eee 40 
Concrete pipe, 18-inch, per foot, hauling and placing only____________ moO) 
Concrete piles, hauling and driving, per linear foot_________________ Se) 
Somerene selec eet wee ine CUI sy Ree a st a 13. 00 
CONCLCIC WE oO Cspehe CUDIC Hyams ne oe ee 12. 00 
ReCMMmORCMISES Teele: Pel: POUNG=S: osteo a ee ER OZ 
CmnmeleLoud-- pel Sulare: yan sac hal A eal es en 2 ee . 44 
SHeEUBEOAG Det eSQUMArG ey ah i. 8 is bas a Wh ee eee) 


Two bridges for the Intercoastal Canal, for highways Nos. 6 and §, respec- 
tively, were contracted for at the following unit prices: 


Woodeniler driven: below cut-off, per foot ls. 2 as $0. 80 
Wood pile eas ADOVeLCUut- Of. & Pel tOOts 22 Ss Aes se See ee ees . 80 
Canerchoweere he DeRICUDICHY AT Gee Danka el ie ek se 13. 85 
Concrete, 1:3 AOMDEESCU ICD yom at wn Aa ee Be Doe eh es ee 13.10 
Supply and erection of steel work and turning machinery and the 
EOUSEUCHONMOLMEWO nD SCGne 8 has Ss ie ae a he ae ea 6, 580. 00 


SiS Bol, VS Sa 
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Highway No. 9 consists of 10 miles of earth road with timber bridges. Con- 
crete pipe culverts were used. Drainage was difficult, as the road runs through 
low marshes and swamps. The following unit prices obtained: 


@learing. “per <acre sc =. 208 a et ee $75. 00 
Grubbing, “per Statvow £2 2 2 oo ae ee ee aes os Seen 5. OO 
sHxcavation;, per cubic yard, «complete saa eee en ae . 28 
Hmbankment.- per Cubic: yard. Comal ee aa ee ape 528 
Vatrified: pipe, f2-ineh, per: foots So ae ae pee ee eee ak 
Vitrified =pipe, 18-imelrse per, LOO se ee ees ee eee Pe Sel eg 1.16 
Concrete pipe, 12-inch, per foot, hauling and placing only______________ a) 
Concrete pipe, 18-inch, per foot, hauling and placing only______________ 65 
Wood .pile driven below.cut-oth,, pel) £L00te=22 es ee eee 70 
Woods pile Given above cutzorl, Pele TOO teak nee nie Beh nae eee 5D 
Comeretes 72s Ae HET CHT yeti Cea a sa ate re ene CE 13. 00 
RVEINLOLCINS YSEEOlS “POT? PO UTNE RE aN Teenie fe at oe BOs 
7Mmber, per thousand’ feet board’ measures 2225 See ee eee eens 40. 00 
PEON AN SEL UCCUTES, ap) OT PO Una Csi a aN es 0K) 


Highways Nos. 12 and 18 consist of 4 miles of earth road and 14 miles of 
gravel road 15 feet wide and 6 inches thick. The following unit prices 
obtained : : 


INO Ss22 No. 18. 
Clearing -and crubbinge, completes 222 ues se eee ae $560. 00 $360. 00 
PRC AVC LO Ut [DOLE CU Cy) TE CL io ai ee Se eR ee . 22 22 
Vitrified pipe;-12-inch, per foot, completes.2 2232) s2 = ss . 70 3 (5) 
Vitrified pipe, 18-inch, per foot, complete____.____________ 1. 00 1. 00 
Concrete pipe, 12-inch, per foot, hauling and placing only__ - Do . Dd 
Concrete pipe, 18-inch, per foot, haulixg and placing only__ = 0S) 75 
Concrete AZ 4 Ver Leu year Ce eee ce 11. 00 po ea) 
Reimtorcime. steels pers pounds oo tae 2a ee ne . O04 . 04 
Gravel road, per Square sya Se a Ress eee a Bee 


BENNINGTON COUNTY, VT. 


BITUMINOUS CONCRETE. 


BENNINGTON, Vr.—Work was begun on a bituminous concrete road extending 
east from Opera Hall toward Woodford on the main street on August 18, 1913, 
and completed on September 1, 1918. One day was lost on account of bad 
weather. The adjacent land is level. 

The surfacing was placed on an old macadam road, which was torn up, 
reshaped, and rolled. The average haul from the siding to the road was 1 
mile. The bituminous concrete was spread cold by stone hooks and rakes over 
an area of 4,851 square yards. This was laid in two courses, respectively 33 
inches and one-half inch in depth. 

The total cost of the work was $3,786.90, which is at the rate of $0.78 per 
square yard. 


MACADAM WITH BITUMINOUS SURFACE TREATMENT. 


BENNINGTON, Vr.—Work was begun cn bituminous surface treatment of 
macadam road extending south from Bennington Center toward Pownal, on the 
Everett Road, on May 5, 1915, and completed on September 20, 1913, with a loss 
of 45 days from various causes. ‘The adjacent land is hilly and the natural soi! 
is clay with one section of ledge. 


een 
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The road was graded 19 feet wide in both cuts and fills for a distance of 
1,980 feet through the entire length for a width of 14 feet, or an area of 3,080 
square yards. This was surfaced as follows: Eight inches of crusher-run field 
stone was laid in one course and rolled. Owing to a deficiency of binder in the 
crusher-run stone, sand was added; this was coated by hand sprinkler with 
about one-third gallon to the square yard of bituminous material and again 
covered with sand. 

One 4 by 38 foot stone culvert 22 feet long was laid. 

The funds were raised one-half by private subscription and one-half by the 
State. The total cost of the work was $2,551.45, or $0.829 per square yard. 


MACADAM ROAD. 


ARLINGTON, VT.—Work was begun on a macadam road extending west from 
East Arlington toward the Arlington Depot on the East Road on August 
4, 1918, and completed on October 29, 1918. Fifteen days were lost from 
various causes. The adjacent land is Swampy on the south and hilly on the 
north, with a natural soil of clay and loam. 

The road was graded 22 feet wide in both cuts and fills for a distance of 
2,004 feet. The maximum cut was 0.75 foot, the maximum fill 2 feet, and the 
Maximum grade on the old road of 4 per cent was reduced to 3 per cent on the 


new road. A macadam surface 18 feet wide, making an area of 4,008 square 


yards, was laid with a first course of 9 inches of crushed local stone and a 
depth of 3 inches loose gravel surface. No roller was used. 

One thousand six hundred feet of side drain, an equal amount on either side, 
was constructed, using screened gravel and tailings from the crusher. 

The total cost of the work was $2,603.01, or $0.650 per square yard. 


STAMFORD, VT.—Work was begun on a macadam section of the Village Road 
extending east from Stamford toward Readsboro on June 9, 1918, and com- 
pleted on October 25, 1918, with 72 days’ loss of time from various causes. 
The adjacent land is hilly and the natural soil sandy. The road was graded 21 
feet wide in both cuts and fills for 1,500 feet. The maximum cut was 1 foot 
and the maximum fill 2 feet. The maximum grade of 3 per cent was reduced 
to 2 per cent. 

A surface of unrolled macadam was laid for 1,500 feet, 14 feet wide, making 
2.333 square yards. Crushed field stone was used as a surfacing material, 
and this was laid loose 6 inches thick and then covered with a coating of pit 
gravel. Three 12-inch and one 14-inch metal pipe culverts were placed at a 


-eost of $1138.94. 


The total cost of the road, exclusive of drainage structures, was $801.98, 
which is at the rate of $0.344 per square yard, or $2,822.97 per mile. 


GRAVEL ROADS. 


ARLINGTON, VT. (No. 1).—Work was begun on a gravel road extending south 
from Arlington toward Shaftsbury on the south road on July 7, 1918, and com- 
pleted on September 20, 1913, with 24 days lost from various causes. The 
adjacent land is swampy on the east, mountainous on the west, and the natural 
soil is sandy and saturated by underground springs feeding into the lowlands. 
This greund is unstable and subject to frost action. 

—The road was graded 21 feet wide in both cuts and fills for a distance of 
4,150 feet. This was then surfaced 16 feet wide, making an area of 7,378 
square yards, with 8 inches of gravel of good quality hauled 1,000 feet. 
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The total cost of the work was $728.71, or $0.099 per square yard. The 
principal items of cost were: Excavation, 1,000 cubic yards of earth and 10 
yards of rock, $307.90; surfacing, $385.98; miscellaneous, $34.83. 


ARLINGTON, VT. (No. 2).—Work was begun on a gravel road extending north 
from West Arlington toward Sandgate on September 24, 1913, and completed 
on November 1, 19138, with 10 days lost from various causes. The adjacent 
land is swampy on the east, mountainous,on the west, and the natural soil is 
saturated clay with some disintegrated rock. 

The road was graded 18 feet wide in both cuts and fills for a distance of 
1,039 feet. This was surfaced 14 feet wide for a distance of 742 feet, making 
an area of 1,154 square yards. The gravel, which was laid 8 inches in depth. 
was hauled 1,000 feet. 

One 18-inch concrete pipe culvert was laid and one 8 by 4 foot stone culvert 
extended. 

The total cost of the work was $410.77. 


ARLINGTON, VT. (No. 3).—Work was begun on a gravel section extending west 
from West Village toward New York on the west road on November 1, 1913, 
and completed on November 26, 19138. Nine days were lost from various causes. 
The adjacent land is swampy on the south, mountainous on the north, and the 
natural soil is clay. 

The road was graded 26 feet wide in both cuts and fills for a distance of 495 
feet. A width of 20 feet, or a total area of 1,100 square yards, was surfaced 
with 8 inches of gravel, hauled 1,000 feet. 

One 14 by 13 foot culvert 24 feet long was rebuilt. 

The total cost cf the work was $289.31, or $0.263 per square yard. 


ARLINGTON, VT. (No. 4).—Work was begun on a gravel road extending north 
from Arlington toward Sunderland on October 30, 1918, and completed on 
November 12, 1913, with a loss of five days for various causes. The adjacent 
land is low and the natural soil is loam. 

The road was graded 26 feet wide in fills for a distance of 495 feet, with a 
maximum fill of 3 feet. This was surfaced 22 feet wide the whole length, 
making an area of 1,210 square yards. The gravel was hauled an average dis- 
tance of 400 feet and laid to a depth cf 8 inches. The bowlders and cobble- 
stones from the pit were used for foundation. 

The total cost of the work was $201.95, or $0.167 per square yard. 


BENNINGTON, VT. (No. 1).—Work was begun on a gravel section extending 
north from Bennington Village toward North Bennington on the Robinson Road 
on April 28, 19138, and completed November 29, 1913, with 118 days lost from 
various causes. The adjacent land is low and level and the natural soil is 
clay and loam. 

The road was graded 22 feet wide in both cuts and fills for a distance of 
1,318 feet. The entire length for a width of 14 feet. or an area of 2.050 square 
yards, was surfaced with pit gravel 8 inches thick, hauled 13 miles. This 
work was entirely in fill with a maximum of 2.5 feet, and most of the material 
was taken from a choked channel. Bowlders and cobbles were used for a 
foundation. The material was all hauled in slat-bottom wagons. 

One 16-inch metal culvert was built, at a cost of $24. 

The total cost of the work was $2,648.17, or $1.29 per square yard. 
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BENNINGTON, VT. (No. 2).—Work was begun on a gravel section extending 
north from Bennington toward Shaftsbury on the Harwood Hill Road on Sep- 
tember 16, 1912, and completed on October 1, 1918, with a loss of 40 days 
because of bad weather. in addition work was shut down for the winter, 
from December 14, 1912, to April 10, 1918. The adjacent land is hilly and the 
natural soil is clay and rock. 

The road was graded 22 feet wide in both cuts and fills for a distance of 
3,680 feet. The maximum cut was 6 feet, the maximum fill 6 feet, and the 
maximum grade of 15 per cent was reduced to a maximum of 8 per cent. This 
work was done by contract under specifications prepared by the Office of 
Public Roads and approved by the State highway department. The road was 
surfaced 8 inches deep and 14 feet wide throughout its entire length, making 
an area of 5,724 square yards. The gravel was hauled 2 miles. A horse roller 
was used for the gravel surface. 

Four 12-inch metal pipe culverts 30 feet long, with concrete head walls, and 
one 3 by 3 foot concrete culvert were built; and 566 feet of standard Massachu- 
setts V-drain, 758 feet of 6-inch standard side drain, and one catch basin were 
constructed. 

The total cost of the work was $8,948, or $1.561 per square yard. The main 
items of expense were: 2,530 cubic yards of earth excavation at $0.50 per cubic 
yard, $1,265 ; 1,783 cubie yards of rock excavation at $3 per cubic yard, $5,349; 
surfacing at $0.244 per square yard, $1,394.50; V-drain at $0.50 per foot, $283; 
side drain at $0.40 per foot, $303.20; 12-inch culvert pipe at $1.20 per foot, $144; 
eoncrete work, $145; and miscellaneous work, $64.30. 


BENNINGTON CENTER, VT.—Work was begun on a gravel section extending 
west toward Bennington Center on the west main road September 2, 1913, and 
completed November 1, 1913. ’welve days were lost on account of bad weather. 
The adjacent land is hilly, and the natural soil is saturated clay. 

The road was graded 26 feet wide in both cuts and fills for a distance of 
1,800 feet. An area of 2,600 square yards. or the entire length 18 feet wide, 
was surfaced with pit gravel 8 inches deep, hauled 2 miles. The maximum cut 
was 1 foot, the maximum fill 1.5 feet, and the maximum grade of 13 per cent 
was reduced to 9 per cent. 

The drainage structures were: Five 6-inch cross drains and one 18-inch metal 
pipe cuivert; seven brick catch basins; and 1,472 feet of standard Massachu- 
setts 6-inch tile side drain covered with crushed stone 3 inches in size. 

The work was done by contract. The principal items of cost were: Earth 
excavation, $141; shaping subgrade, $93; culvert pipe and labor, $100; side 
drains and labor, $883.20; surfacing, $450.75; rock excavation, $6; catch basins, 
$217.31; making a total cost of $1,891.26, or $0.729 per square yard. 


DorsET, VT. (No. 1).—Work was begun on a gravel road extending north 
from Dorset toward Rupert on the west road on June 25, 1918, and completed 
on August 30, 19138. Twenty-eight days were lost from various causes. The 
adjacent land is hilly, and the natural soil gravel and sand. 

The road was graded 18 feet wide in both cuts and fills for 1,452 feet. The 
surface, 16 feet wide, making an area of 2,581 square yards, was laid 8 inches 
thick with gravel from alongside the road. The maximum cut was 4 feet, the 
maximum fill 4 feet, and the maximum grade of 12 per cent was reduced to a 
maximum of 6 per cent. 

The total cost of the work was $286.79, or $0.111 per square yard. 
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Dorset, Vt. (No. 2).—Work was begun on a gravel road extending north from 
North Dorset toward Mount Tabor on September 15, 1913, and completed on 
November 1, 1913. Ten days were lost on account of bad weather. The adja- 
cent land is hilly, and the natural soil is sandy. 

The road was graded 21 feet wide in both cuts and fills for a distance of 
1,200 feet. The gravel was hauled from a point a half mile distant and placed 
to a depth of 8 inches and a width of 14 feet, making a surfaced area of 1,867 
square yards. The maximum cut was 8 feet, the maximum fill 3 feet, and the 
maximum grade of 7 per cent on the old road was reduced to 4 per cent on the 
new road. 

Three 12-inch metal culverts were built with concrete head walls. 

The total cost of the work, including culverts, was $754.41, or $0.404 per 
square yard. 


Dorset, Vr. (No. 3).—Work was begun on a gravel section extending north 
from East Dorset toward North Dorset, on Hairpin Curve Road, on July 28, 
1913, and completed on September 13, 1913, with four days lost on account of 
bad weather. The road, as relocated, eliminates the Hairpin Curve. The adja- 
eent land is hilly and the natural soil is gravel and bowlders. 

The road was graded 21 feet wide in both cuts and fills for a distance of 
1,033 feet. This was surfaced the whole length and width, or 2,410 square 
yards, with gravel obtained from alongside the road and placed to a depth of 8 
inches. The maximum cut was 17 feet, the maximum fill 22 feet, and the maxi- 
mum grade of 10 per cent was reduced to 5 per cent. Work was done with road 
graders, harrow, New York hone, and split-log drag. <A crib of large trees and 
stumps was built at one point to prevent sliding of the embankment, and a 
guard rail was also built. 

The total cost of the work was $7138.70, or $0.296 per square yard. 


Dorset, Vt. (No. 4).—Work was begun on a gravel road extending south from 
East Dorset toward Manchester on the Cemetery Road June 17, 1913, and com- 
pleted July 12, 19138, with a loss of two days because of bad weather. The 
adjacent land is rolling and the natural soil is gravel and loam. 

The road was graded 21 feet wide in both cuts and fills for a distance of 630 
feet. The full length and width, or 1,470 square yards, was surfaced 8 inches 
thick with gravel, hauled one-half mile. The maximum cut was 2 feet, the 
maximum fill 4 feet, and the maximum grade of 8 per cent on the old road was 
reduced to 6 per cent on the new road. 

The total cost of the work was $346.19, or $0.235 per square aa 


Dorset, Vt. (No. 5).—Work was begun on a gravel section Sa north 
from the cemetery toward the hotel on the village road June 16, 1913, and com- 
pleted on October 11, 1913, with a loss of 81 days for various causes. The 
adjacent land is rolling and the natural soil is clay. 

The road was graded 27 feet wide in both cuts and fills for a distance of 627 
feet. The maximum fill was 1 foot and the maximum grade on the old road of 
2 per cent was reduced to 0.8 per cent on the new road. The gravel, which was 
hauled 1 mile, was laid 8 inches thick and 23 feet wide, making an area of 1,603 
square yards. Transverse leeches of screened gravel were placed frequently. 

One 3 by 38 foot dry masonry culvert was built. 

The total cost of the work was $392.39, or $0.244 per square yard. 


GLASTONBURY, VrT.—Work was begun on a gravel road extending south from 
Glastonbury toward South Shaftsbury June 2, 1918, and completed August 30, 


ROADS AND BRIDGES, JULY 1, 1913—DEC. 31, 1914. 31 


1913. Fifty-eight days were lost from various causes. The adjacent land is 
mountainous and the natural soil is gravel. 

The road was graded 18 feet wide in both cuts and fills for a distance of 600 
feet. An area of 1,066 square yards was surfaced 16 feet in width and 6 inches 
thick with gravel, hauled one-half mile in stone boats. The maximum cut was 
4 feet, the maximum fill 2 feet, and the maximum grade of 8 per cent was 
reduced to 5 per cent. 

Three 20-foot stone culverts were built, 10, 12, and 24 inches, respectively, in 
diameter. 

The total cost of the work was $289, or $0.271 per square yard. 


LANDGROVE, VT.—Work was begun on a gravel section on the Ideal Tour 
Road east from Landgrove Hollow toward Londonderry June 10, 1913, and 
completed August 30, 1913, with 39 days lost from various causes. The adjacent 
land is mountainous and the soil rocky throughout. 

The road was graded to a width of 21 feet in both cuts and fills for a distance 
of 650 feet. The maximum cut was 2 feet and the maximum fill 5 feet. The 
maximum grade on the old road was 14 per cent, which was reduced to 8 per 
cent on the new road. A surface of pit gravel was laid to a width of 14 feet, 
8 inches thick, making a surfaced area of 1,011 square yards. 

Two metal culverts, 24 feet long and 16 and 24 inches in diameter, were 
placed at a cost of $48. The total cost of the road, exclusive of culverts, was 
$472.48, which is at the rate of $0.4673 per square yard. 

The equipment consisted of plows, shovels, slat-bottom wagons, rakes, har- 
rows, and a split-log drag. Labor cost $1.75 per day, foreman $2.25 per day, 
and teams $4 per day of 9 hours. 


MANCHESTER, VT.—Work was begun on a hardpan gravel road extending 
north from Manchester toward Peru August 18, 1918, and completed October 18, 
1913. Seven days were lost on account of bad weather. The adjacent land is 
rolling and the natural soil sand and stone. 

The road was graded 26 feet wide in both cuts and fills ae a distance of 
2,310 feet. The maximum cut was 8 feet, the maximum fill 2 feet, and the 
maximum grade of 7 per cent was reduced to 4 per cent. A natural surfacing 
of hardpan 22 feet wide, making an area of 5,646 square yards, was laid after 
being hauled 1 mile. 

Two 2 by 2 foot concrete culverts were built and two 12-inch metal-pipe 
culverts were laid. 

The total cost of the work was $1,427.58, or $0.253 per square yard. 


Peru, VT. (No. 1).—Work was begun on a hardpan gravel section extending 
east from Peru toward Landgrove on the Ideal Tour Road June 1, 1913, and 
completed October 25, 1918, with a loss of 98 days for various causes. The 
adjacent land is hilly and the natural soil is clay gravel. 

The road was graded 26 feet wide in both cuts and fills for a distance of 
644 feet. The maximum cut was 1 foot, the maximum fill 4 feet, and the 
maximum grade of 6 per cent was not changed. 'The road was surfaced 22 
feet wide, making an area of 1,574 square yards, with a natural clay-gravel 
“hardpan.” 

One 34 by 4 foot dry-stone culvert was built. 

The total cost of the work was $237.48, or $0.150 per square yard, of which 
$39.25 was expended for the culvert. 


Peru, Vr. (No. 2).—Work was begun on a gravel road extending east from 
Peru toward Landgrove on the Ideal Tour Road May 19, 1913, and com- 
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pleted November 22, 19138. The time lost from various causes was 73 days. 
The adjacent land is hilly and the natural soil is loam and gravel. 

The road was graded 21 feet wide in both cuts and fills for a distance of 5,313 
feet. The maximum cut was 6 feet, the maximum fill 4 feet, and the maximum 
grade of 11 percent on the old road was reduced to 8 per cent. 

The road was surfaced full width, or an area of 12,397 square yards, with 
gravel from within the road limits and from pits alongside the road. 

Three 24-foot stone culverts were built of the following dimensions: 4 by 2.5 
feet, 2 by 2.5 feet, and 2 by 2 feet. 

The total cost of the work was $2,001.89, or $0.161 per square yard. 


PowNaL, VT.—Work was begun on a road extending north from Pownal 
toward North Pownal on September 8, 19138, and completed on October 18, 1913, 
with five days lost from various causes. The adjacent land is hilly and the 
natural soil is gravel and clay. 

The road was graded 24 feet wide in both cuts and fills for a distance of 
1,500 feet. The maximum cut was 2 feet, the maximum fill 2 feet, and the 
maximum grade of 6 per cent on the old road was reduced to 4 per cent on the 
new road. A natural gravel was obtained from a near-by source and the road 
surfaced 22 feet wide, or an area of 3,666 square yards. Telford foundation 
12 feet wide and 2 feet thick was placed on 800 feet of this road. 

The total cost of the work was $839.56, or $0.228 per square yard. 


READSBORO, VT.—Work was begun on a “hardpan” gravel road extending 
east from Heartwellville toward Readsboro on August 25, 1913, and completed 
on September 13, 1918. The time lost on account of bad weather was two days. 
The adjacent land is hilly and the natural soil is ‘‘ hardpan.” 

The road was graded 19 feet wide in both cuts and fills for a distance of 
1,000 feet. The maximum fill was 8 feet and the maximum grade of 3 per cent 
on the old road was reduced to 1 per cent. The road was surfaced by hauling 
in hardpan and leveling it with a split-log drag. 

The total cost of the work was $400, or $0.190 per square yard. 


RUPERT, VT. (No. 1).—Work was begun on a gravel road extending east from 
Rupert toward Dorset on May 19, 19138, and completed on August 22, 1913, with 
10 days lost on account of bad weather. The adjacent land is hilly and the 
natural soil is a slate gravel. 

The road was graded 24 feet wide in both cuts and fills for a distance of 4,050 
feet. The maximum cut was 2 feet, the maximum fill 6 feet, and the maximum 
grade of 6 per cent on the old road was reduced to 4 per cent on the new road. 
Gravel from a near-by pit was laid for a width of 18 feet, or an area of 8,100 
Square yards. | 

One 12-inch and one 24-inch corrugated-iron pipe culverts were laid; also one 
3 by 2 foot concrete box culvert. 

The total cost of the work, including culverts, was $2,099.78, or $0.259 per 
square yard. 


RUPERT, VT. (No. 2).—Work was begun on a gravel road extending north 
from Rupert toward Pawlet on September 1, 1918, and completed on September 
16, 1918, with one day lost on account of bad weather. The adjacent land is 
level and Swampy and the natural soil is gravel and loam. 

The road was graded 18 feet wide in both cuts and fills for a distance of 495 
feet. The maximum fill was 5 feet and the maximum grade of 2 per cent on the 
old road was reduced to 1 per cent on the new road. A gravel surface obtained 
from the river bed was laid the full width, a total area of 990 square yards. 

The total cost of the work wag $704.28, or $0.71 per square yard. 
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SANDGATE, VT.—Work was begun on a gravel section on the Bear Mountain 
Road north from Sandgate toward Bear Mountain on August 18, 1918, and was 


entirely completed October 15, 1913, with seven days’ loss of time on account 


of bad weather. The adjacent land is mountainous and the soil is a clay. 

The road was graded 18 feet wide in cuts and fills for a distance of 1,171 
feet. The maximum cut was 4 feet, the maximum fill 2 feet, and the original 
maximum grade, which was 9 per cent, was reduced to 6 per cent. A surface 
of unrolled gravel was laid for 1,171 feet, 14 feet wide, making 1,821 square 
yards. The gravel used was obtained from the side of the road. 

Two stone culverts 2 by 2 by 20 feet were placed. 

The total cost of the completed road was $514.51, which is at the rate of 
$0.2825 per square yard, including drainage structures. Labor cost $1.75 per 
day, foreman .$2 per day, and teams $4 per day of 9 hours. 


SEARSBURG, VT.—Work was begun on June 2, 1913, surfacing with hardpan 
the road extending east from Searsburg toward Wilmington, and was entirely 
completed on October 25, 1913, with a loss of 31 days from various causes. The 
adjacent land is mountainous and the soil is clay. The road was graded 20 
feet wide in both cuts and fills for a distance of 1,006 feet. The maximum cut 
was 2 feet and the maximum fill 4 feet. The maximum grade of 10 per cent 
was reduced to 8 per cent. A surface of hardpan was laid 12 feet wide for 


- 1,006 feet, making 1,341 square yards. This hardpan was obtained from a pit 


at the roadside. 
Six 20-foot metal culvert pipes 20 inches in diameter were placed at a cost 


of $141. 


The principal items of cost were as follows: Labor, $1,213.58; dynamite, $41; 
and road drag, $2.50; making a total of $1,257.08, which is at the rate of $0.9374 
per square yard, or $6,594.72 per mile, exclusive of drainage structures. 

Labor was paid $1.75 per day, foreman $2.25 per day, teams $4 per day of 
9 hours. 


SHAFTSBURY, VT. (No. 1).—Work was begun on a gravel road extending west 
from Sodom toward New York on May 26, 19138, and completed September 20, 
1913. Sixty-one days were lost for various causes. The adjacent land is hilly 
and the natural soil is clay. 

The road was graded 22 feet wide in both cuts and fills for a distance of 
1,000 feet. The maximum cut was 4 feet, the maximum fill 2 feet, and the 
maximum grade of 9 per cent was reduced to 4 per cent. A surface of gravel 
from near-by pits was laid 14 feet wide, making an area of 1,555 square yards. 

Two 24-inch metal culverts were laid and 750 feet of underdrain was con- 
structed. 

The total cost of the work, including culverts, was $872.35, or $0.560 per 
square yard. 


SHAFTSBURY, VT. (No. 2).—Work was begun on a gravel road running south 
from West Shaftsbury toward New York on August 18, 1913, and finished on 
September 19, 1918. Three days were lost on account of bad weather. The 
adjacent land is hilly and wet and the natural soil is clay. 

The road was graded 22 feet wide for a distance of 1,060 feet. The maximum 
eut was 2 feet, the maximum fill 5 feet, and the maximum grade of 9 per cent 


’ on the old road was reduced to 4 per cent on the new road. A surface of river 


gravel from New York was laid 12 feet wide, making an area of 1,418 square 
yards. : 
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One 24-inch and two 12-inch metal culverts with concrete head walls were 
built, and a berm ditch of the flare type was used. 

The total cost of the work, including culverts, was $936.40, or $0.661 per 
square yard. 


STAMFORD, VT.—Work was begun on a “hardpan” gravel road extending 
northeast from Stamford toward Heartwellville on August 4, 1913, and com- 
pleted on August 30, 1913, with two days lost on account of rain. The adjacent 
land is hilly and the natural soil is loam. 

The road was graded 21 feet wide in both cuts and fills for a distance of 
1,419 feet. The maximum cut was 38 feet, the maximum fill 1 foot. A surface 
of hardpan from a near-by pit was laid 14 feet wide, making a surfaced area of 
2,207 square yards. 

Four hundred feet of blind drain was built. s 

The total cost of the work was $409.50, or $0.186 per square yard. 


WINHALL, VTt.—Work was begun on a “hardpan” gravel road extending east 
from Bondville toward Manchester on August 4, 19183, and completed on Sep- 
tember 27, 1913. Six days were lost on account of bad weather. The adjacent 
land was hilly and the natural soil is hardpan and bowlder ledges. 

The road was graded 21 feet wide in both cuts and fills for a distance of 
2,450 feet. The maximum cut was 20 feet, the maximum fill 6 feet, and the 
maximum grade of 14 per cent on the old road was reduced to 8 per cent. The 
road was surfaced with hardpan and gravel, obtained along the roadside. 

Two 12-inch and two 18-inch metal culverts, 22 feet long, were laid. 

The total cost of the work, including culverts, was $1,075.53. 


EARTH ROAD. 


PowNnatL, Vt. (No. 1).—Work was begun October 20, 1918, on an earth road 

extending south from Bennington to Pownal and was completed November 29, 
1913, with a loss of nine days on account of rain. The adjacent land is hilly 
and swampy and the soil a loam. 
The road was graded 20 feet wide in cuts and fills for a distance of 1,450 feet. 
~The maximum cut was 2 feet, the maximum fill 3 feet, and the grade was not 
changed. Material for a telford foundation was obtained from old stone walls 
along the roadside and laid 12 feet wide for 1,200 feet. After grading, the 
earth was then leveled over the rock. It was intended to surface this road 
with gravel later. 

The total cost of the work was $816.21, which is at the rate of $0.253 per 
square yard, or $2,942.50 per mile. Labor cost $1.75 per day; foreman, $2.50 
per day; and teams, $4.50 per day of nine hours. 


PowNaL, VT. (No. 2).—Work was begun on an earth road extending north 
from Pownal Center toward Bennington on May 5, 1913, and completed on 
September 6, 1913, with 15 days lost on account of rain and bad weather. The 
adjacent land is hilly and the natural soil is loam, bowlders, and gravel. 

The road was graded 22 feet wide in both cuts and fills for a distance of 
3,600 feet. The maximum cut was 24 feet, the maximum fill 3 feet, and the 
maximum grade of 8 per cent on the old road was reduced to 6 per cent, 

One 2 by 14 foot stone culvert was built at a cost of $14. 

The total cost of the work was $1,815.77, or $0.206 per square yard. 


READSBORO, VT. (No. 1).—Work was begun on an earth road extending east 
from Falls toward Readsboro on May 21, 1918, and completed on October 11, 
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1918. Thirty days were lost from various causes. The adjacent land is 
mountainous and the natural soil is hardpan. 

The road was graded 18 feet wide in both cuts and fills for a distance of 
4,046 feet. The maximum cut was 380 feet, the maximum fill 9 feet, and the 
maximum grade of 11 per cent on the old road was reduced to 7 per cent. 

Seven stone culverts 2 by 2 by 20 feet were built; also two 18-inch metal 
culverts. Leeches were placed every 200 feet. Much heavy stumping was done 
and a bowlder ledge was removed. 

The total cost of the work, including culverts, was $2,526.58, or $0.312 per 
square yard. 


READSBORO, VT. (No. 2).—Work was begun .on an earth road extending east 
from Readsboro toward Whitingham on July 28, 1918, and completed on Octo- 
ber 11, 1913. Forty-five days were lost on account of various causes. The 
adjacent land is mountainous and the natural soil is hardpan, which was used 
for surfacing the road. 

The road was graded 18 feet wide in both cuts and fills for a distance of 
850 feet. The maximum cut was 10 feet, the maximum fill 1 foot. A guard 
rail was built the full length of the road on one side. 

The total cost of the work was $390.78, or $0.230 per square yard. 


SHarrspury, Vt. (No. 1).—Work was begun on an earth road extending 
north from Shaftsbury Depot toward Arlington on October 13, 1913, and ecom- 
pleted on November 19, 1918. Bad weather caused a delay of 10 days. The 
adjacent land is hilly and the natural soil is hardpan, which was used in the 
surfacing. 

The road was graded 22 feet wide in both cuts and fills for a distance of 
1,056 feet. The maximum cut was 19 feet, the maximum fill 2 feet, and. the 
Maximum grade was reduced from 8 per cent to 6 per cent. 

One double 24-inch metal culvert was laid. 

The total cost of the work, including culverts, was $778.02, or $0.301 per 
square yard. 


SHAFTSBURY, VT. (No. 2).—Work was begun on a section of the Coal Hill 
Road south from South Shaftsbury toward Bennington November 20 and was 
completed on November 27, 1915. The adjacent land is hilly, and the natural 
soil is clay. 

The road was graded 22 feet wide in cuts and fills for a distance of 528 feet. 
The maximum cut was 9 feet and the maximum fill 2 feet. 

One 24-inch metal culvert 26 feet long was placed at a cost of $46.86. 

The total cost of the completed road, exclusive of drainage structures, was 
$89.74, which is at the rate of $0.070 per square yard, or $897.40 per mile. 


SUNDERLAND, Vt.—Work was begun on an earth road east from Sunderland 
toward Arlington June 23, 1918, and the road was completed on September 27, 
1913, with a loss of nine days on account of bad weather. The adjacent land is 
hilly and the natural soil loam and sand. 

The road was graded 21 feet wide in cuts and fills for a distance of 4,356 feet. 
The maximum cut was 10 feet and the maximum fill 8 feet. The maximum 
grade of 10 per cent on the old road was reduced to a maximum of 7 per cent 
on the new road. The improvement consisted essentially in widening a 6-foot 
road to 21 feet and in placing gravel, obtained from the roadside, over the sandy 
portions. 
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One 12-inch metal-pipe culvert 24 feet long was placed at a cost of $22.70. 

The total cost of the road, exclusive of drainage structures, was $713.46, 
which is at the rate of $0.070 per square yard, or $864.82 per mile. Labor costs 
$1.75 per day, foreman $2.50 per day, and teams $4 per day of nine hours. 


WoopForD, Vt.—Work was begun on an earth road running east from the city 
of Woodford toward Bennington on August 30. 19138, and completed on October 
25,1913. The time lost from various causes was 20 days.. The adjacent land is 
mountainous, and the natural soil is clay, which was used for surfacing. 

The road was graded 22 feet wide in both cuts and fills for a distance of 1,596 
feet. The maximum cut was 6 feet, the maximum fill 5 feet, and the maximum 
grade was reduced from 17 per cent to 8 per cent. 

Nine 12-inch and one 24-inch metal culverts and 396 feet of side drain were 
constructed. 

The total cost of the work, including culverts, was $686.24, or $0.201 per 
square yard. 5; 


RUTLAND CouNTY, VT. 
BITUMINOUS MACADAM. 


PittsrorD, VtT.—Work was begun on a bituminous macadam road on the 
main line from Pittsford to Rutland July 14, 1918, and completed November 1, 
1913, with a delay of 14 days for various causes. The adjacent land is hilly on 
the east and rolling on the west. The natural soil is sandy loam. 

The road was graded 30 feet wide in both cuts and fills for a distance of 1,544 
feet. The maximum cut was 1.2 feet, the maximum fill 8 feet, and the maxi- 
mum grade of 1.3 per cent on the old road was reduced to 0.8 per cent. <A sur- 
face of bituminous macadam was laid 16 feet wide, or for 2,745 square yards, in 
the following manner: Local crushed stone was placed in two 38-inch compacted 
courses. A bituminous material was then applied as a binder by the penetration 
method, using 14 gallons per square yard. A one-half gallon flush coat was 
finally applied. 

Three 18-inch corrugated-iron pipe culverts were laid. Two masonry culverts 
were repaired and lengthened, and a telford base was laid from station 4 to sta- 
tion 8+ 25. 

The total cost of the work, including culverts, was $3,420.99, which is at the 
rate of $11,698.87 per mile, or $1.246 per square yard. : 


GRAVEL ROADS, 


BENSON, VT. (No. 1).—Work was begun on a gravel road extending east 
from Benson, toward Hortonville, on September 2, 1913, and completed on 
September 20, 1918. Two days were lost on account of bad weather. The 
adjacent land is hilly and the natural soil is clay. 

The road was graded 26 feet wide in both cuts and fills for a distance of 462 
feet. The maximum cut was 1 foot; the maximum fill, 1.5 feet; the old maxi- 
mum grade, 3 per cent; and the new maximum grade, 1.3 per cent. A surface of 
gravel 21 feet in width, making 1,078 square yards, was placed. The gravel was 
obtained from pits alongside the road. 

One corrugated-iron pipe culvert 18 inches in diameter was placed. 

The total cost for the work was $184.88, or at the rate of $0.171 per square 
yard. 
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BENSON, VT. (No. 2).—Work was begun on a gravel section, starting at a 
point 3 miles east of Benson on the main road toward Hortonville, on August 1, 
1913. It was completed on August 30, 1913, with a loss of five days from 
various causes. The adjacent land is hilly and the natural soil brown,. stiff 
clay. 

The road was graded 26 feet wide in both cuts and fills for a distance of 
2,657 feet. The maximum cut was 38 feet; the maximum fill, 3.5 feet. The 
maximum grade on the old road was 10 per cent and on the new road 7 per 
cent. Bank gravel for surfacing was obtained from pits along the roadside 
and placed 21 feet wide for the entire graded length, or a total area of 6,200 
square yards. 

Three corrugated-iron pipe culverts were placed. 

The total cost of the work was $339.55, or $0.055 per square yard. 


BENSON, Vt. (No. 3).—Work was begun graveling a section of the turnpike 
extending from the north town line toward Fairhaven on May 15, 1913, and 
completed on June 1, 19138. The adjacent land is hilly and the natural soil 
seems to be about half sandy loam and half brown stiff clay. 

The road was graded 26 feet wide in both cuts and fills for a distance of 
891 feet. The maximum fill was 2.5 feet and the maximum grade was reduced 
from 1 per cent to 0.7 per cent. The graded earth was covered with waste 
“from a slate quarry for its entire length. Gravel was then placed 21 feet wide, 
making an area of 2,079 square yards. 

One 4 by 8 foot culvert was repaired by placing a new floor. 

The total cost of the work was $482.83, or $0.208 per square yard. 


- BENSON, Vt. (No. 4).—Work was begun on a gravel section extending north 
from the south town line on the stage road toward Benson April 30, 1913, and 
completed May 12, 1918, with a loss of two days, due to bad weather. The 
adjacent land is hilly and the natural soil is a brown clay. 

The road was graded 26 feet wide in both cuts and fills for a distance of 
1,584 feet. The maximum cut was 1 foot and the maximum fill 1.2 feet. The 
Maximum grade of 2.5 per cent on the old road was reduced to 1.5 per cent on 
the new road. Gravel was obtained from banks near by and laid 21 feet in 
width, making an area of 3,696 square yards. 

One 15-inch corrugated-iron pipe culvert was replaced and one 2 by 2 foot 
masonry culvert was lengthened. 

The total cost of the work was $198.45, or $0.054 per square yard. 


BRANDON, VT.—Work was begun on a gravel road extending north from 
Brandon toward Salisbury on August 2, 1915, and completed on August 30, 
1918. The adjacent land is rolling, and the natural oil is sand and a sandy 
loam. 

The road was graded 26 feet wide in both cuts and fills for a distance of 
1,188 feet. The old road was very sandy, and after it had been widened and 
straightened a 3-inch layer of clay was applied on the subgrade before putting 
on the gravel. A surface of gravel was then placed 21 feet in width, making 
2,772 square yards. This was compacted with a 3-ton horse roller. 


Two small concrete culverts and one 18-inch corrugated-iron pipe culvert | 


were placed. 
The total cost was $635.40, or $0.229 per square yard. 


CASTLETON, Vt.—Work was begun on a gravel road extending south from Cas- 
tleton toward Poultney on September 20, 1913, and completed October 20, 1913. 
Three days were lost on account of rain. The adjacent land is rolling, and 
the natural soil is sand. 
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The road was graded 26 feet wide in both cuts and fills for a distance of 
1,287 feet. The new road was widened and, where necessary, raised, making 
the fill of rocks and old brick. The voids were well filled with chips before 
surfacing. The maximum fill was 2.5 feet. A surface of gravel was laid 21 
feet wide, making an area of 3,003 square yards. ; 

Two small eorrugated-iron pipe culverts were laid. 

The total cost of the work was $480.88, or $0.143 per square yard. 


CASTLETON Four Corners, Vt.—Work was begun October 23, 1913, and com- 
pleted November 7, 1918, resurfacing the old State road, extending west from 
Castleton Four Corners toward Hydeville, with gravel. 

No grading was done, simply a surface of bank gravel was placed 21 feet 
wide for a total distance of 2,558 feet, or a total surface area of 5,969 feet. 

The total cost was $322.80, or $0.054 per Square yard. 


CENTER RUTLAND, VT.—Work was begun September 1, 1918, on a gravel road 
starting at a point 14 miles north of Center Rutland and extending toward 
Proctor.: It was completed on October 1, 1913, and only two days were lost 
on account of bad weather. The adjacent land is rolling and the natural soil 
is clay. 


The road was graded 26 feet wide in both cuts and fills for a distance of = 


1,188 feet. The maximum cut was 2.5 feet, the maximum fill 1.9 feet, and the 
maximum grade was reduced from 3.9 per cent to 2.5 per cent. The road was 
surfaced with bank gravel for a width of 21 feet, or a total area of 2,772 square 
yards. 

One 5 by 3 foot and one 2 by 8 foot masonry culvert and one 18-inch corru- 
gated-iron pipe culvert were placed. 

The total cost of the work, including culverts, was $596.75, or $0.215 per 
square yard. 


CHITTENDEN, VT. (No. 1).—Work was begun on a gravel road extending east 
from Chittenden toward North Sherburne on August 15, 1913, and completed 
on August 30, 1918. The adjacent land is hilly and the natural soil is loam. 

This strip of road is paralleled by a mountain stream, and it was necessary 
to build a retaining wall to protect the road. A 2-foot fill was made with bor- 
rowed material. The road was graded 26 feet wide in both cuts and fills for 
a distance of 350 feet. The maximum cut was 1 foot; the maximum fill, 2 
feet. The maximum grade of 4 per cent was reduced to 2.8 per cent. <A sur- 
face of bank gravel was laid, 21 feet in width, making an area of 817 square 
yards. 

One 15-inch corrugated-iron culvert was placed. 

The total cost of the work was $344.66, or $0.422 per square yard. 


CHITTENDEN, VT. (No. 2).—Work was begun September 10, 1918, on a gravel 
road extending from 38 miles east of Chittenden toward North Sherburne. It 
was completed on September 30, 19138, with two days lost on account of rain. 
The adjacent land is hilly, and the natural soil is clay loam. The old road 
was very Swampy, poorly drained, and low. 

The maximum cut was 0.8 foot and the maximum fill was 1 foot. The road 
was graded 26 feet wide in cuts and fills for a distance of 500 feet. <A surface 
of bank gravel was laid 21 feet wide, making an area of 1,166 square yards. 

One 2 by 2 foot masonry culvert was lengthened and one 18-inch corrugated- 
iron pipe culvert placed. 

The total cost of the work was $336.69, or $0.288 per square yard. 
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CLARENDON, VT.—Work was begun September 1, 1913, on a gravel section ex- 
tending south on the Creek Road from Rutland to Wallingford. It was com- 
pleted on December 14, 1918, with five days lost on account of bad weather. 
The adjacent land is level on the east end of the road and hilly on the west. 
The natural soil is clay and sandy loam, equally divided, with rock outcrops in 
places. 

The road was graded to a width of 26 feet in both cuts and fills for a distance 
of 7,499 feet. More than $1,500 of the amount expended was used in rock- 
work to widen the road for a distance of 550 feet. In some places the ledge 
was 18 feet high. Before this was removed the road was only 12 feet wide. 
At station 40 a bad curve was eliminated by cutting through a hill and con- 
structing a retaining wall 12 feet high. Smaller retaining walls were built at 
various other places and guard rails placed where necessary. The maxt- 
mum cut was 4 feet and the maximum fill 3.5 feet. The maximum 
grade on the old road was 6 per cent, which was reduced to a maximum of 3 
per cent on the new road. The surfacing material used was an excellent 
quality of bank gravel. It was laid 21 feet wide, a total area of 17,497 
square , ards. 

Ten small culverts were built. 

Labor cost $1.75 and $2 per day, foreman $4 per day, and teams $4.50 per 
9-hour day. The total cost of the work was $6,387.90, or $0.365 per square 
yard. 


CUTTINGSVILLE, VT.—Work was begun on a gravel loam road beginning 2 miles 
north of Cuttingsville and extending northwest toward East Clarendon on 
August 2, 1918, and completed on September 3, 1918. Three days were lost on 
account of rain. The adjacent land is hilly and the natural soil is loam. 

The road was graded 26 feet in width in both cuts and fills for a distance of 
1,023 feet. Considerable clearing and grubbing was necessary, and a Section 
of retaining wall was built. The maximum cut was 0.5 foot, the maximum fill 
3 feet, and the maximum grade was reduced from 4 per cent to 2.5 per cent. A 
surface of gravel loam from the excavated material was laid 20 feet wide, mak- 
ing an area of 2,387 square yards. 

One 12-inch and one 18-inch corrugated-iron pipe culvert were laid. 

The total cost of the work, including culverts, was $480.77, or $0.201 per 
square yard. 


DANBY Four Corners, VT.—Work was begun on a gravel road extending west 
from Danby Four Corners toward Pawlet on August 1, 1913, and completed on 
August 10, 1918. The adjacent land is hilly and the natural soil is a sandy 
loam. 

The road was graded 26 feet wide in cuts and fills for 350 feet. A surface of 
bank gravel was laid 21 feet wide, making an area of 817 square yards. 

One 18-inch corrugated-iron pipe culvert was placed. 

The total cost of the work was $161, or $0.197 per square yard. 


Dansy, Vt. (No. 1).—Work was begun August 10, 1918, on’ a gravel road 
beginning at a point 3 miles south of Danby and extending south toward the 
Bennington County line. It was completed November 15, 1913, with a loss of 
12 days on account of various causes. The adjacent land is hilly on the west 
and level on the east side. The natural soil is sand and sandy loam. 

The road was graded 26 feet wide in both cuts and fills for a distance of 2,360 
feet. Considerable rock excavation was done and 900 linear feet of retaining 
wall was built from 2 to 8 feet high. The maximum cut was 2 feet, the maxi- 
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mum fill 2 feet, and the maximum grade was reduced from 38 to 1.5 per cent. 
A surface of gravel was laid 21 feet wide, making an area of 5,507 square 
yards. The average haul of surfacing was 1 mile. : 

Six corrugated-iron pipe culverts were laid. 

The total cost of the work was $1,832.28, or $0.333 per square yard. 


Dansy, VT. (No. 2.)—Work was begun on a gravel road extending from a 
point 14 miles east of Danby toward Danby Four Corners on August 15, 1913, 
and completed September 1, 1913. The adjacent land is hilly and the natural 
soil is clay. 

The maximum cut was 38 feet, the maximum fill 23 feet, and the maximum 
grade of 11 per cent was reduced to 9 per cent on the new road. The road was 
graded 26 feet wide in cuts and fills for a distance of 545 feet. A retaining 
wall averaging 7 feet in height for 100 feet in length was built and considerable 
rock was removed during the grading. A bank gravel surface was laid for a 
width of 21 feet, making an area of 1,272 square yards. 

One 18-inch corrugated-iron pipe culvert was placed and one 8 by 38 foot 
masonry culvert lengthened. 

The total cost of the work was $412.08, or $0.324 per square yard. 


Dansy, VT. (No. 3).—Work was begun September 15, 1913, on a gravel road 
extending from a point 2 miles north of Danby Post Office on the Creek Road 
toward Wallingford and completed on October 30, 1918. Five days were lost 
from various causes. The adjacent land is hilly and the natural soil is clay 
and sand rock. 

The road was graded 26 feet wide in both cuts and fills for a distance of 1,452 
feet. The maximum cut was 3 feet; the maximum fill, 4.2 feet. The maximum 
grade of the old road was 10.5 per cent, which was reduced to 7 per cent on the 
new road. <A surface of bank gravel 21 feet wide was laid, making an area 
of 3,388 square yards. 

Two masonry culverts were repaired and two 18-inch corrugated-iron pipe 
culverts placed. 

The total cost of the work was $1,528.69, or $0.451 per square yard. 


EAST WALLINGFORD, VT. (No. 1).—Work was begun on a gravel road starting 
24 miles east of East Wallingford and extending toward Mount Holly ow 
August 12, 1918, and completed September 30, 1918, with three days lost on 
account of rain. The adjacent land is hilly and the natural soil clay loam. 

The road was graded 26 feet wide in both cuts and fills for a distance of 1,700 
feet. The maximum cut was 3.5 feet, the maximum fill 3 feet, and the maximum 
grade of 8 per cent was reduced to 5 per cent on the new road. 

Three hundred feet of telford foundation was placed, and the whole road 
was surfaced for a width of 21 feet with bank gravel. The surfaced area was 
3.967 square yards. 

Four corrugated-iron pipe culverts and one 2 by 2 foot concrete box culvert 
were laid. 

The total cost of the work was $861.70, or $0.217 per square yard. 


EAST WALLINGFORD, VT. (No. 2).—Work was begun October 2, 1913, on a 
gravel section 4 miles southeast from East Wallingford and extending toward 
Weston, on the road locally known as the “Clay Hole.’ It was completed 
November 1, 1913, and two days were lost on account of rain. The adjacent 
land is hilly and the natural soil clay. 

The road was graded 26 feet in width in both cuts and fills for a distance of 
578 feet. The maximum fill was 2 feet and the maximum grade was reduced 
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from 38 to 1.5 per cent. The V foundation was covered with bank gravel to a 
width of 21 feet, giving a surfaced area of 1,349 square yards. 

One stone masonry culvert was lengthened, and regulation stone and tile 
eross drains were put in every 20 feet to drain the V foundation, which was 
laid of fence stone. ; 

The total cost of the work was $303.26, or $0.225 per square yard. 


Farr HAVEN, Vt. (No. 1).—Work was begun August 1, 1918, on a gravel road 
beginning at the line between the townships of Fair Haven and Castleton and 
extending west toward the village of Fair Haven, and completed on August 10, 
1913. The adjacent land is rolling and the soil is sandy loam. 

The road was shaped 26 feet wide in both cuts and fills for a distance of 743 
feet. A surface of bank gravel was placed 21 feet wide, making an area of 
1,734 square yards. 

One 18-inch corrugated-iron pipe culvert was placed. 

The total cost of the work was $165.20, or $0.095 per square yard. 


Farr HAVEN, VT. (No. 2).—Work was begun on a gravel road extending west 
from Fair Haven toward Whitehall, N. Y., on August 12, 1913, and completed on 
September 3, 1918, with one day lost on account of rain. The adjacent land is 
rolling and the natural soil very sandy. 

The old road was lightly shaped and a 3-inch layer of clay applied on the 
sand subgrade before putting on the gravel surface. The road was graded 26 
feet wide in both cuts and fills for a total length of 2,970 feet. A gravel surface 
21 feet wide, making an area of 6,930 square yards, was placed. 

One 15-inch and one 18-inch corrugated-iron pipe culvert were placed. 

The total cost of the work was $687.54, or $0.099 per square yard. 


Farr Haven, Vt. (No. 3).—Work was begun September 15, 1913, on a gravel 
read extending north frem Fair Haven toward West Castleton at the point 
known as Scotch Hill. It was completed on October 15, 1913, with three days 
lost on account of bad weather. The adjacent land is hilly, and the natural 
soil is clay from station 0 to 6 and sandy loam from station 6 to 12+20. 

The road was graded 26 feet wide in both cuts and fills for a distance of 
1,220 feet. The maximum grade was reduced from 7 to 5 per cent. The maxi- 
mum cut was 2 feet and the maximum fill was 1.8 feet. The material for the 
telford foundation, which extended for 400 feet of the clay portion, was ob- 
tained from stone walls. The gravel surfacing came from banks along the road 
and was laid 21 feet in width, a total area of 2,847 square yards. 

One 18-inch corrugated-iron pipe culvert was laid. 

The total cost of the work was $420.38, or $0.148 per square yard. 


Fair HAvEN, Vt. (No. 4).—Work was begun October 18, 1913, on a gravel road 
extending northwest from Fair Haven toward Benson, beginning at a 12-foot 
iron bridge 38 miles north of Fair Haven. It was completed on November 7, 
1913, with one day lost on account of rain. The adjacent land is billy and the 
natural soil is clay. 

The road was graded 26 feet wide in both cuts and fills for a distance of 578 
feet. The maximum cut was 1 foot and the maximum fill was 1 foot. The 
maximum grade of 5 per cent on the old road was reduced to 4 per cent on the 
new road. A surface of bank gravel was laid 21 feet in width, making an 
area of 1,849 square yards. 

The total cost of the work was $368.66, or $0.273 per square yard. 
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HoLpen, Vt. (No. 1).—Work was begun August 10, 1913, on a gravel section 
extending west from Holden on the Saw Mill Hill Road toward Grangerville. 
It was completed on September 15, 1918, with four days lost from various 
causes. The adjacent land is very hilly and the natural soil is clay and 
hardpan. 

The road was graded 25 feet wide in both cuts and fills for a distance of 751 
feet. The maximum cut was 2 feet and the maximum fill was 3.7 feet. The 
maximum grade of 18.5 per cent was reduced to 8.5 per cent. This was side- 
hill work, necessitating the construction of a retaining wall the entire length. 
The gutters were paved and guard rail erected. The road was surfaced 20 feet 
wide with bank gravel, making an area of 1,669 square yards. 

One 18-inch corrugated-iron pipe culvert was placed and one 5 by 4 foot 
masonry culvert lengthened. 

The total cost of the work was $641.80, or $0.3884 per square yard. 


Houpen, VT. (No. 2).—Work of improving the road extending northeast 
from Grangerville toward Holden was begun on September 20, 1913, and com- 
pleted September 25, 1913. The adjacent land is hilly. 

The work consisted in resurfacing with bank gravel 330 feet of old road to a 
width of 20 feet, making 733 square yards. 

The cost of the work was $41.75, or $0.057 per square yard. 


HUBBARDTON, VTt.—Work was begun August 20, 1918, on a gravel road start- 
ing 8 miles north of Hubbardton Post Office at Beebe Pond and extending 
toward Sudbury. It was completed on October 31, 1918, with five days lost on 
account of various causes. The adjacent land is hilly and the natural soil is 
elay loam. 

The road was graded 26 feet wide in both cuts and fills for a total distance 
of 759 feet. The maximum cut was 4 feet, the-maximum fill 3 feet, and the 
grade of 9 per cent was reduced to 6 per cent. Considerable rock excavation 
Was necessary and steam drills were employed. A heavy riprap wall was 
built almost the entire length and a guard rail erected. 

Two 12-inch corrugated-iron pipe culverts were placed. 

A surface of gravel was laid 21 feet in width, making an area of 1,771 
Square yards. 

The total cost of the work was $1,189.55, or $0.643 per square yard. 


HYDEVILLE, VT.—Work was kLegun on a gravel road extending west from 
Hydeville toward Fair Haven on August 10, 1913, and completed on September 
11, 1913. Three days were lost on account of rain. 

The road was graded 26 feet wide in both cuts and fills for a total distance 
of 1,634 feet. The maximum cut was 1 foot and the maximum fill 2.5 feet. 
Retaining walls were built to hold the fill and probably half of the excavation 
was rock. The maximum grade was reduced from 4 to 2.38 per cent. Gravel 
was obtained from banks nearby, and surfaced 21 feet in width, making 3,812 
square yards. 

Two 18-inch iron pipe culverts were laid, and 510 feet of 4-inch tile drain 
was placed under the north ditch line for subdrainage. 

The total cost of the work was $1,039.77, or $0.272 per square yard. 


Ira, Vt.—Work was begun August 18, 1918, on a road extending northeast 
from Ira toward West Rutland, starting 8 miles northeast of Ira Church. 
It was completed on October 30, 1913, with a loss of five days from various 
causes. 
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This road parallels a stream which formerly washed out the road every 
spring. The channel of the stream was cleared of large bowlders and trees 
and a retaining wall was constructed. A 2 foot fill running the entire length 
of the work was then made of stone from old walls. This rock was carefully 
chinked with small stone and covered with gravel. 

The road was graded 26 feet wide in both cuts and fills for a distance of 
660 feet. The maximum fill was 8 feet and the maximum grade of 2 per cent 
was reduced to i per cent. A bank gravel surfacing was laid 21 feet wide, 
making an area of 1,540 square yards. 

Two 2 by 3 foot masonry culverts with concrete tops were laid; also one 18- 
inch corrugated-iron pipe culvert. 

The total cost of the work was $1,406.85, or $0.918 per square yard. 


LAKE ST. CATHERINE, VT. (No. 1).—Work was begun August 1, 1913, on a 
gravel road starting at the iron bridge at the south end of Lake St. Catherine 
and extending north and then east toward Wells. It was completed on October 
1, 1913, with a delay of four days on account of bad weather. The adjacent 
land is hilly and the natural soil from station 0 to 35 is sandy loam. The bal- 
ance of the way is gravel. 

The road was graded 26 feet wide in both cuts and fills for a distance of 
4,673 feet. The maximum cut was 4.2 feet, the maximum fill 3.8 feet, and the 
maximum grade was reduced from 7 to 5.2 per cent. 

A gravel surface 21 feet wide, making an area of 10,903 square yards, was 
laid, with a4 maximum haul of 1,500 feet for half the road. The gravel for the 
other half was obtained from banks alongside the road. 

Three hundred feet of tile drain was constructed, two masonry culverts 
lengthened, one masonry culvert built, and five cast-iron pipe culverts laid. 

The total cost of the work, including culverts, was $950.70, or $0.087 per 
square yard. 


LAKE ST. CATHERINE, VT. (No. 2).—Work was begun June 1, 1913, on a gravel 
road beginning at the north line of the town of Wells and extending south 
toward Poultney, paralleling the lake. It was completed on September 10, 1918, 
with a delay of 10 days from various causes. The adjacent land is very hilly 
on the east, with the lake on the west. The natural soil is soft shale and clay. 

The road was graded 24 feet wide in both cuts and fills for a distance of 
3.964 feet. The maximum cut was 5.7 feet, the maximum fill 6 feet, and the 
maximum grade was reduced from 10 to 4 per cent on the new road. The 
shale rock was practically all picked by hand, being too soft to blast. Bank 
gravel, which was hauled about 1 mile, was laid for a width of 18 feet on the 
road, making an area of 6,728 square yards. 

Stone retaining walls were built; also one 4 by 4 foot concrete box culvert. 
Three 18-inch corrugated-iron pipe culverts were placed. 

The total cost of the work, including culverts, was $2,720.46, or $0.404 per 
square yard. 


MeEnpon, VT. (No. 1).—Work was begun on a gravel section extending east 
from Mendon toward Sherburne on Mountain Road on August 20, 1913, and 
completed September 25, 1913. Five days were lost from various causes. The 
adjacent land is hilly and the soil a sandy loam. 

The road was graded 26 feet wide in both cuts and fills for a distance of 446 
feet. The maximum cut was 0.5 foot and the maximum fill 1 foot. A surface 
of gravel was laid 21 feet wide, making an area of 1,041 square yards. The 
gravel was hauled about 23 miles. 

One 18-inch corrugated-iron pipe culvert was built. 

The total cost of the work was $414.12, or $0.898 per square yard. 
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MENDON, Vt. (No. 2).—Work was begun on a gravel section extending from 
a point one-half mile east of Mendon Post Oifice toward Sherburne on the 
Mountain Road on October 1, 1913, and completed October 31, 1918. The ad- 
jacent land is hilly and the natural soil is sandy loam. 

The road was graded 26 feet wide in both cuts and fills for a distance of 1,071 
feet. The maximum cut was 1 foot, the maximum fill 0.5 foot, and the grade 
of 4 per cent on the old road was reduced on the new road to 3 per cent. The 
gravel was hauled from a point 2 miles distant and laid on the road 21 feet 
wide, a total area of 2,499 square yards. 

One 18-inch corrugated-iron pipe culvert was laid. 

The total cost of the work was $389.57, or $0.156 per square yard. 


MIDDLETOWN Sprines, VT. (No. 1).—Work was begun August 15, 1913, on a 
erayel road extending west from Middletown -Springs toward Poultney. It 
was completed on September 8, 1913, with three days lost on account of bad 
weather. The adjacent land is rolling and the natural soil is a sandy loam. 

The road was graded 26 feet wide in both cuts and fills for a length of 627 
feet. Gravel was hauled 3 miles for the surfacing and placed on the road to 
a width of 21 feet, or a total area of 1,463 square yards. 

Two corrugated-iron pipe culverts were placed and one masonry culvert was 
lengthened. 

The total cost of the work was $5438.85, or $0.871 per square yard. 


MIDDLETOWN Sprines, Vr. (No. 2).—Work was begun September 10, 1913, on 
a gravel road 23 miles from Middletown Springs and extending west toward 
Poultney. It was completed October 4, 1913, with a delay of two days on ac- 
count of bad weather. The adjacent land is hilly and the natural soil is sandy 
loam. 

The road was graded 26 feet wide in both cuts and fills for a distance of 396 
feet. Gravel, which was hauled 32 miles, was laid on the road 21 feet wide, 
or a total of 924 square yards. 

One masonry culvert was lengthened and one 18-inch corrugated-iron pipe 
culvert laid. 

The total cost of the work was $132.63, or $0.148 per square yard. 


NortH PAWLET, VTt.—Work was begun on a gravel road extending northwest 
from Spanktown toward Pawlet on October 1, 1913, and completed October 18, 
1913, with a loss of one day on account of bad weather. The adjacent land is 
hilly. i 

The grade of the old road was not changed. The work consisted of blasting 
out shale reck to form the ditches and widening the road to 26 feet in both cuts 
and fills for a distance of 495 feet. It was then surfaced with bank gravel 21 
feet wide, making an area of 1,155 square yards. 

The total cost of the work was $134.30, or $0.116 per square yard. 


PITTSFIELD, VT.—Work was begun September 1, 1913, on a gravel road north 
of Pittsfield extending from the Stockbridge town line toward Stony Brook 
Station. It was completed on October 15, 1913, with two days lost on account 
of rain. The adjacent land is hilly and the natural soil on the first half of the 
road is sand, while the last half of the road is clay. 

The road was graded 26 feet wide in both cuts and fills for a distance of 594 
feet. The maximum cut was 4 feet and the maximum fill 4 feet. The maxi- 
mum grade of 11 per cent was reduced to 8 per cent. A telford base was laid 
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for 60 feet. A surface of bank gravel 21 feet wide was laid, making an area 
of 1,886 square yards. 

One 16-inch corrugated-iron pipe culvert was laid, and 320 feet of 6-inch tile 
drain was placed under the east ditch line through the cut. 

The total cost of the work was $765.34, or $0.552 per square yard. 


PoULTNEY, VT.—Work was begun August 10, 1918, on a gravel road parallel- 
ing Lake St. Catherine and extending south from Poultney toward Wells. It 
was completed October 8, 1913, with three days lost on account of rain. The 
adjacent land is hilly and the natural soil is gravelly loam. 

The road was graded 26 feet wide in both cuts and fills for a distance of 
2.393 feet. The maximum cut was 3.5 feet, the maximum fill was 2.8 feet, 
and the maximum grade was reduced from 4 to 2 per cent. Considerable 
grubbing and clearing was necessary in widening the road, and the excavated 
material was used for surfacing 21 feet in width, making an area of 5.583 
square yards. The road was newly located for a distance of 400 feet. 

Five corrugated-iron pipe culverts, ranging in size from 12 to 24 inches, were 
placed. : 

The total cost of the work, including drainage structures, was $1,427.36, or 
$0.255 per square yard. 


Proctor, VT. (No. 1).—Work was begun on a gravel road extending north 
from Proctor toward Pittsford on June 1, 1915, and completed on August 1, 1913. 
Three days‘were lost on account of bad weather. The adjacent land is hilly 
and the natura! soil is a sandy loam. 

The road was graded 26 feet wide in both cuts and fills for a distance of 3.201 
feet. The maximum cut was 3.7 feet, the maximum fill was 2.9 feet, and the old 
maximum grade of 8 per cent was reduced to 6 per cent. A gravel surface was 
laid 21 feet wide, making a total of 7,469 square yards. 

Three 18-inch and two 24-inch corrugated-iron pipe culverts were placed and 
approximately 275 linear feet of telford base was laid. 

The total cost of the work, including culverts, was $2,035.38, or $0.272 per 
square yard. 


Proctor, VT. (No. 2).—Work was begun on a gravel road extending east from 
Proctor toward Pittsford Mills on August 4, 1918, and completed on September 
1, 19138. Rain delayed the work for two days. The adjacent land is hilly and 
the natural soil a sandy loam. 

The road was graded 26 feet wide in both cuts and fills for a distance of 710 
feet. The maximum cut was 1.8 feet, the maximum fill was 1.2*feet, and the 
old maximum grade of 3 per cent was reduced to 2 per cent. Gravel was ob- 
tained close at hand and laid on the road 21 feet wide, or a total area of 1,656 
square yards. 

Two 18-inch and one 12-inch corrugated-iron pipe culverts were placed. 

The total cost of the work, including culverts, was $221.21, or $0.133 per 
square yard. 


RuTLAND City, Vt.—Work was begun August 20, 1913, on a gravel road ex- 
tending north from the south city line of Rutland toward Dorris Bridge. The 
road was entirely within the city limits and was completed on October 30, 1913, 
with a loss of three days on account of bad weather. The adjacent land is 
rolling on the west and level on the east side. The natural soil is sandy loam. 

The road was shaped by a road machine 30 feet wide in both cuts and fills 
for a distance of 5.199 feet. Practically no grading was necessary. The road 
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was surfaced with gravel 24 feet wide, making an area of 13,864 square yards. 
This gravel, which was hauled 8 miles, was compacted with a 10-ton roller. 
Three 18-inch corrugated-iron pipe culverts were laid. : 
The total cost of the work, including culverts, was $3,874.47, or $0.279 per 
square yard. 


RUTLAND, VT. (No. 1).—Work was begun August 1, 1913, on resurfacing with 
gravel a road extending north from the city line of Rutland toward Mill Vil- 
lage. It was completed August 10, 1918. 

The road was surfaced with bank gravel for a width of 21 feet and a dis- 
tance of 825 feet, making an area of 1,925 square yards. é 

The total cost of the work was $292.54, or $0.152 per square yard. 


RUTLAND, VT. (No. 2).—Work was begun-August 15, 19138, on a gravel sec- 
tion beginning at the south city line of Rutland on the Creek Road and 
extending south through Rutland Township to the Clarendon town line. Four 
days were lost on account of bad weather and it was completed on October 
18, 1913. The adjacent land is rolling and the natural soil a sandy loam. 

The road was graded 26 feet wide in both cuts and fills for a distance of 
3,399 feet. The maximum cut was 1.8 feet, the maximum fill 3 feet, and the 
maximum grade was reduced from 38 to 1.5 per cent. The road was surfaced 
with bank gravel 21 feet in width, making an area of 7,931 square yards. A 
guard rail was erected along all the embankment. 

One 6 by 4 foot, one 5 by 4 foot, and one 2 by 3 foot culvert were built of 
masonry and concrete, and one 18-inch and one 12-inch corrugated-iron pipe 
eulvert were laid. 

The total cost of the work, including culverts, was $2,796.42, or $0.352 per 
square yard. 


SHERBURNE, VT.—Work was begun August 20, 1918, on a gravel section ex- 
tending east of Mendon toward Sherburne, at practically the highest point on 
the Mountain Road. It was completed on October 21, 1918, with three days 
lost on account of rain. The adjacent land is very hilly and the natural soil 
is clay loam. 

The road was graded 26 feet wide in both cuts and fills for a distance of 850 
feet. The maximum cut was 4 feet, the maximum fill 3.4 feet, and the 
maximum grade of 15 per cent was reduced to 11 per cent. Gravel obtained 
during the grading was placed on the road to a width of 21 feet, or a total 
area of 1,983 square yards. Stone retaining walls were built at several places. 

One 18-inch and one 24-inch corrugated-iron pipe culvert were laid. 

The total cost of the work, including culverts, was $8138.92, or $0.411 per 
square yard. 


SHREWSBURY, VT. (No. 1).—Work was begun on a gravel road about midway 
between Shrewsbury and North Shrewsbury on June 6, 1913, and completed 
July 3, 1918. The adjacent land is hilly and the natural soil is clay and rock. 

The road was graded 25 feet wide in both cuts and fills for a distance of 
495 feet. The maximum cut was 8 feet, the maximum fill 3.9 feet, and the 
maximum grade of 12.8 per cent was reduced to 7 per cent. A surface of 
bank gravel was laid 20 feet in width, making an area of 1,100 square yards. 

One 24-inch corrugated-iron pipe culvert was laid. 

The total cost of the work, including culvert, was $272.34, or $0.248 per 
square yard. 
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SHREWSBuRY, VT. (No. 2).—Work was begun on a gravel road extending west 
from Shrewsbury toward East Clarendon on September 15, 1913, and com- 
pleted October 28, 1913. Three days were lost on account of bad weather. The 
adjacent land is hilly and the natural soil is clay. 

The road was graded 26 feet wide in both cuts and fills for a distance of 
1,023 feet. The maximum cut was 2 feet, the maximum fill 4.1 feet, and the 
maximum grade was reduced from 8 to 6 per cent on the new road. The road 
was surfaced with bank gravel 21 feet wide, making an area of 2,387 square 
yards. 

One 12-inch and one 18-inch corrugated-iron pipe culvert were laid and one 2 
by 2 foot masonry culvert was lengthened. 

The total cost of the work, including culverts, was $394.30, or $0.165 per 
square yard. 


SPANKTOWN, VT.—Work was begun on a gravel road extending from Spank- 
town northwest toward North Pawlet on August 12, 1913, and completed on 
September 28, 19138. _Two days were lost on account of rain. The adjacent 
land is rolling and the natural soil is clay loam. 

The road was graded 26 feet wide in both cuts and fills for a disenree of 
1,650 feet. The maximum fill was 0.8 foot. 

Telford foundation was laid for 1,000 feet. A surface of gravel 21 feet wide, 
making an area of 3,850 square yards, was laid in two courses. The bottom 
layer was obtained from a creek bed nearby and the top coat was of. bank 
gravel. F 

One 15-inch corrugated- -iron pipe culvert was laid; also, one 2 by 2 foot and 
one 2 by 3 foot masonry culvert. 

The total cost of the work was $694.25, or $0.180 per square yard. 


Vork was begun August 8, 1913, on a gravel section running 
west from Brandon toward Jones’s store on Cooks Hill Road and completed on 
October 15, 1918. Four days were lost on account of rainy weather. The ad- 
jacent land is hilly and the natural! soil is loam, running to gravel loam. 

The read was graded 26 feet wide in both cuts and fills for a distance of 850 
feet. The maximum cut was 3.8 feet, the maximum fill 2.6 feet. The grading 
work was rather heavy and the maximum grade was reduced from 12 per cent 
to 8 per cent. The road was surfaced with gravel obtained from the cuts and 
laid to a width of 21 feet, or a total area of 1,983 square yards. 

Two 12-inch and one 18-inch corrugated-iron pip2 culverts were laid and one 
2 by 2 foot masonry culvert lengthened. 

The total cost of the work, including culverts, was $888.10, or $0.447 per 
square yard. 


TINMOUTH, VT. (No. 1).—Work was begun “October 15, 1918, resurfacing 
with gravel the road beginning 1,500 feet east of Tinmouth church and extending 
east toward Wallingford. It was completed October 80, 1913, with one day 
lost on account of bad weather, 

The road was surfaced 18 feet wide for a distance of 825 feet, making a total 
surfaced area of 1,650 square yards. The bank grave! used was hauled one- 
half mile. 

The total cost of the work was $86.60, or $0.052 per square yard. 


TINMOUTH, VT. (No. 2).—Work was begun August 1, 1913, on a gravel road 
beginning at the creamery in Tinmouth village and extending east toward Wal- 
lingford. It was completed on September 20, 1913, with a delay of two days on 
account of bad weather. The adjacent land is hilly and the natural soil a sandy 
loam. 
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The road was graded 26 feet wide in both cuts and fills for a distance of 1,155 
feet. The maximum cut was 3.8 feet, the maximum fill 2 feet, and the maximum 
grade was reduced from 11.5 to 7.5 per cent. Bank gravel surfacing 21 feet in 
width was laid, making a total surfaced area of 2,695 square yards. 

One 3 by 4 foot masonry culvert was lengthened and one 24-inch corrugated- 
iron pipe culvert laid. 

The total cost of the work, including culverts, was $962.59, or $0.857 per 
square yard. 


WALLINGFORD, VT. (No. 1).—Work was begun on a gravel road in the village 
of Wallingford, extending north toward Rutland, on July 5, 1913. It was com- 
pleted on July 31, 1918, with one day lost on account of bad weather. The 
adjacent land is rolling and the natural soil is loam. 

The road was graded 26 feet wide in both cuts and fills for a distance of 1,122 
feet. The maximum fill was 3 feet and the maximum grade was reduced from 
2 to 0.8 per cent on the new road. The road was surfaced 21 feet wide with 
berk gravel, making an area of 2,618 square yards. 

One 12-inch and one 18-inch corrugated-iron pipe culvert were placed. 

The total cost of the work, including culverts, was $365.40, or $0.139 per 
square yard. 


WALLINGFORD, VT. (No. 2).—Work was begun August 3, 1913, on a gravel road 
becinning one-half mile north of Wallingford in Marsh Woods and extending 
north toward Rutland. It was completed on August 20, 1913. The adjacent 
land is rolling and the soil is clay loam. 

The road was graded 25 feet wide in both cuts and fills for a distance of 549 
feet. The maximum fill was 2 feet and the maximum ¢--de of 2 per cent on 
the old road was reduced to 1 per cent on the new road. A telford base was 
laid of stone, which was hauled 2 miles, and this was surfaced with bank gravel 

which was hauled 24 miles. The width of surfacing was 21 feet, making an 
area of 1,281 square yards. 

One 3 by 3 foot masonry culvert was built and one 2 by 8 foot culvert was 
iengthened. 

The total cost of the work, including culverts, was $741.80, or $0.5S0 per 
square yard. 


WALLINGFORD, VT. (No. 3).—Work was begun August 23, 1913, on a gravel sec- 
tion 1 mile north of South Wallingford on the Creek Read. It was completed 
on September 20, 1913, with a delay of two d:ys because of rain. The adjacent 
land is hili) and the natural soil is partly sand and partiy clay leam. 

The road was graded 26 feet wide in both cuts and fills for a distance of 1,500 
feet. The maximum cut was 2.8 feet, the maximum fill 2.5 feet, and the maxi- 
mum grade of § per cent or the old road was reduced to 6 per cent on the new 
road. This work was all rather heavy. The road was surfaced 21 feet wide. 
aking an area of 3,500 square yards. 

One 18-inch corrugated-iron pipe culvert was laid. 

The total cost of the work, including culvert, was $855.05, or $0.244 per 
square yard. 


WALLINGFORD, VT. (No. 4).—Work was begun on a gravel road extending 
west from Wallingford toward Tinmouth on September 22, 1913. It was com- 
pleted on October 25, 1913, with a loss of two days on account of bad weather. 
The adjacent land is hilly and the natural soil is sand and loam. 

The road was graded 26 feet wide in both cuts and fills for 1,089 feet. The 
maximum cut was 8 feet, the maximum fill 3 feet, and the maximum grade of 
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9 per cent was reduced to 6 per cent A short section of hemlock crib was 
built to hold the embankment. Bank gravel was used for surfacing and was 
placed 21 feet wide, or a total of 2,541 square yards. 

One 24-inch corrugated-iron pipe culvert was laid. 

The total cost of the work, including culvert, was $591.85, or $0.233 per 
square yard. 


WALLINGFORD, VT. (No. 5).—Work was begun on a gravel road extending 
west from Wallingford toward Tinmouth on October 26, 1913, and completed 
on November 5, 1918. The adjacent land is hilly and the natural soil is clay. 

The road was graded 25 feet wide in both cuts and fills for a distance of 660 
feet. The maximum cut was 1 foot, the maximum fill 1.8 feet, and the maxi- 
mum grade was reduced from 3 to 2 per cent. A gravel surface 20 feet wide, 
making an area of 1,466 square yards, was HEL The average haul was 200 
feet. 

The total cost of the work was $79.35, or $0.054 per square yard. 


WEST PAWLET, VT.—Work was begun October 25, 1913, on a gravel road be- 
ginning at the Bennington County line south of West Pawlet and extending 
north toward Rupert. It was completed November 12, 1913, with a delay of 
four days on account of rain. The adjacent land is rolling and the natural 
soil clay Ioam. 

The road, was graded 26 feet wide in both cuts and fills for a length of 1,320 
feet. The maximum cut was 0.5 foot, the maximum fill 0.8 foot. The maxi- 
mum grade of 2 per cent on the old road was reduced to 1.5 per cent on the 
new road. A bank gravel surface was laid 21 feet wide, making an area of 
3,080 square yards. 

The total cost of the work was $370.52, or $0.120 per square yard. 


WESTHAVEN, VT. (No. 1).—Work was begun August 15, 1913, at a point 6 
miles northwest of Fair Haven, on a gravel road extending northwest toward 
Benson. It was completed on September 10, 1913, with one day lost on ac- 
count of rain. The adjacent land is hilly and the natural soil is sandy loam 
from station 0 to 2 and clay from station 2 to 12+71. 

The road was graded 26 feet wide in both cuts and fills for a distance of 
1,271 feet. Only the road machine was used, since very little grading was 

necessary. A surface of gravel 21 feet wide was laid, making an area of 2,956 
square yards. 

The total cost of the work was $279.10, or $0.094 per square yard. 


WESTHAVEN, VT. (No. 2).—Work was begun August 12, 1918, at a point 3 
miles west of Westhaven, on a gravel section extending on the West Road 
toward Lake Champlain. It was completed on September 6, 1913, with a loss 
of two days on account of rain. The adjacent land is hilly and the natural 
soil is clay. 

The road was graded 24 feet wide in both cuts and fills for a distance of 
743 feet. The maximum cut was 1 foot, the maximum fill 1.5 feet, and the 
maximum grade on the old road was reduced from 8 to 2 per cent. A telford 
foundation was laid for a distance of 200 feet. Bank gravel was used for 
surfacing and placed 20 feet wide, or a total of 1,651 square yards. 

One 2 by 2 foot masonry culvert was lengthened and one 12-inch corrugated- 
iron pipe culvert laid. 

The total cost of the work, including culverts, was $276.46, or $0.176 per 
square yard. 
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West RUTLAND, VT.—Work was begun September 20, 1913, on a gravel road 
starting 34 miles west of West Rutland and extending toward Castleton. It 
was completed October 8, 1913, with a loss of two days on account of rain. 
The adjacent land is hilly and the natural soil is sandy loam. 

The road was graded 26 feet wide in both cuts and fills for a distance of 528 
feet. The maximum cut was 2 feet, the maximum fill 1.8 feet, and the maxi- 
mum grade of 4 per cent on the old road was reduced to 3 per cent on the 
new road. <A surface of bank gravel 21 feet wide was laid, making a sur- 
faced area of 1,282 square yards. 

One 8 by 3 foot masonry culvert was lengthened. 

The total cost of the work, including culvert, was $265.83, or $0.215 per 
square yard. 


EXPERIMENTAL ROAD WORK. 


A portion of the special appropriation for experimental road im- 
provement was used to resurface with limestone macadam the road 
known as the Rockville Pike, in Montgomery County, Md., and to 
then treat the surface with various bituminous materials in con- 
junction with gravel, trap-rock screenings, and limestone screenings. 
The resurfacing was begun March 15, 1913, and the surface treat- 
ment started on September 5, 1918. The work was completed and 
the road opened to the public on December 17, 1913. In addition to 
the Rockville Pike, a 1,500-foot section on Bradley Lane, east from 
the pike, was resurfaced with limestone. The land adjacent to the 
road is rolling and the natural soil is for the most part a mica clay. 

The reports following describe the resurfacing as done under the 
four contracts into which the work was divided. For a detailed 
description of the bituminous surface treatments, which were car- 
ried out in seven distinct sections, see Department Bulletin No. 105, 
“Progress Report of Experiments in Dust Prevention and Road 
Preservation, 1913.” 


LIMESTONE MACADAM RESURFACING. 


Contract No. 1, RocKVILLE PIKE, Mp.—Work was begun March 15, 1918, on 
the road from station 61+20 to station 210 and was completed August 8, 1913, 
with a loss of eight days on account of bad weather. The old roadbed was 
loosened by spikes in the roller wheels and a 3-ton scarifier. 

The old macadam was reshaped and a surface of macadam was laid for 
14,460 feet, 15 feet wide, making 24,100 square yards. About 248.22 tons of 
No. 1 stone were used to fill depressions, after which 2.911.75 tons of No. 2 
stone were spread 3 inches deep before compacted, and 1,164.31 tons of stone 
screenings used for a binder course. The stone was shipped on the ears and 
the haul from the cars to the road was 1% miles. 

Ditches were dug to the extent of 20,923 linear feet. 

The equipment consisted of three 10-ton steam rollers, one sprinkler wagon, 
grading machine, dump wagons, gasoline pumps, tanks, small tools, ete. 

The road was built by contract for $11,638.14, which is at the rate of $0.483 
per square yard. Labor cost $1.70 and teams $4.50 per day of eight hours. 
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ConTRACT No. 2, ROCKVILLE PIKE, Mp.—Work was begun April 25, 1913, on the 
road from station 0+15 to 61+20, and completed June 17, 1913, with a loss of 
three days on account of bad weather. A surface of macadam was laid for 
6,105 feet, 15 feet wide, making 10,175 square yards. The old macadam road 
was loosened with spikes in the roller wheels, and a 3-ton scarifier was then 
used to tear the surface apart. 

About 58.35 tons of No. 1 stone were used to level depressions and reshape the 
_old surface, after which No. 2 stone was spread 3 inches deep to the amount 
of 1,102.8 tons. This layer was then rolled, and about 1 inch of screenings, or 
440.7 tons, was spread, watered, and rolled until the surface was completed 
with a crown of one-half inch to the foot. The crushed rock was hauled from 
the cars to the road, with an average haul of three-fourths of a mile. 

Drainage structures were as follows: Sixteen feet of 8-inch clay pipe; 14 feet 
of 12-inch clay pipe; 76 feet of 10-inch corrugated pipe. Thirty-three feet of 
pipe were relaid. 

The equipment consisted of two steam rollers, sprinkler wagon, 3-ton scarifier, 
road machine, gasoline pump, portable tank, and small tools. Labor cost $1.70 
and teams $4.50 per 8-hour day. The total cost of the road was $5,753.36, 
which is at the rate of $0.565 per square yard for surfacing, or $0.3839 per square 
yard for the full width. 

The principal items of cost were as follows at contract prices: Completed 
shoulders, 1,000 linear feet, at $0.15 per linear foot, $150; ditches, 6,000 linear 
feet, at $0.04 per linear foot, $240; scarifying and shaping subgrade, 10,000 
square yards, at $0.06 per square yard, $600; stone in place, No. 1 stone, 58.35 
tons, at $2.90 per ton, $169.21; No. 2 stone, 1,102.8 tons, at $2.90 per ton, 
$3,198.12; No. 3 stone, 440.7 tons, at $2.90 per ton, $1,278.03; 12-inch clay pipe, 
14 linear feet, at $0.75 per linear foot, $10.50; 8-inch clay pipe, 16 linear feet, 
at $0.50 per linear foot, $8; 10-inch corrugated-iron pipe, 76 linear feet, at $0.85 
per linear foot, $64.60; drop inlets, at $15 each, $15; lowering drain 33 linear 
feet, at $0.80 per linear foot, $9.90; inlets into culverts, $10. 


Contract No. 3, ROCKVILLE PIKE, Mp.—Work was begun June 30, 1913, on the 
road from station 210 to station 477+89 and completed October 16, 1913, with 
a loss of four days on account of bad weather. It is estimated about 2,779.1 
cubic yards of material were moved in grading the road. The old surface was 
loosened with spikes in the roller wheels, and a 3-ton scarifier was then used. 

A surface of macadam was laid for 26,814 feet, 15 feet wide, making 44,690 
square yards. After about 146.95 tons of No. 1 stone were used to level de- 
pressions, about 6,377.45 tons of No. 2 stone were spread to a depth of 34 inches 
before compacted. This surface was rolled, and 1,651.85 tons of screenings 
were applied to a depth of 1 inch before compacted, and the surface sprinkled 
and rolled to a finished surface having a crown of five-eighths inch to the foot. 
The stone used was a limestone whose binding and wearing qualities are con- 
sidered good. The material was dumped in long piles from wagons and spread 
to proper thickness by means of shovels and rakes. It was shipped in on the 
ears, and the average haul from the cars to the road was 13 miles. 

Drainage structures were constructed as follows: Station 211-+00, 28 linear 
feet 15-inch corrugated-iron pipe culvert; station 246+00, 26 linear feet 10-inch 
clay pipe and side drain; station 323-+00, 28 linear feet 10-inch corrugated-iron 
pipe and side drain; station 328++00, 28 linear feet 10-inch corrugated-iron pipe 
and side drain. End walls were constructed at all pipe ends to fit local condi- 
tions. 


52 BULLETIN 284, U. S. DEPARTMENT OF AGRICULTURE. 


The equipment consisted of four steam rollers, sprinkler wagons, 3-ton scari- 
fier, road grader, small tools, etc. Labor cost $1.60 and teams $4.80 per 8-hour 
day. The road was built by contract for $23,704.71, which is at the rate of 
$0.53 per square yard. 


Contract No. 4, BRADLEY LANE, Mp.—Work was begun August 4, 1913, 
on the section of road extending from Wisconsin Avenue toward Connecticut 
Avenue on Bradley Lane. It was completed September 380, 1913. The road 
was graded 16 feet in both cuts and fills for 1,530 feet. A surface of macadam 
was laid for 1,580 feet, 10 feet wide, making 1,700 square yards. The crushed 
rock was delivered on the cars and hauled to the road, with an average haul 
of three-eighths mile. The surface of the old macadam road was loosened 
with spikes in the roller wheels, and torn apart with a 38-ton scarifier. This 
surface was then reshaped and leveled with No. 1 stone, and rolled, after 
which 8 inches of No. 2 stone were spread and rolled. About 1 inch of binder 
course was then spread, watered, and rolled, and the road finished with a crown 
of one-half inch to the foot. 

The road was built by contract for $1,285.72, which is at the rate of $0.756 
per square yard. Labor cost $1.70 and teams $4.50 per day of eight hours. 


POST-ROAD WORK. 


Under the act of Congress of August 24, 1912, making appropria- 
tion for the Post Office Department for the fiscal year 1913, there 
was appropriated $500,000 for the improvement of roads used in 
rural delivery, in order to ascertain how such improvement would 
affect.the amount of territory served by rural carriers, the increase 
in number of delivery days, etc. In short, the improvements were 
to be carried out in such manner as to indicate the relative saving to 
the Government in the operation of the Rural Delivery Service, and 
to the local inhabitants in the transportation of their products. 
The Secretary of Agriculture was appointed to cooperate with the 
Postmaster General and to furnish the supervision for the construc- 
tion work which is being done through the Office of Public Roads. 
Under the act the local authorities pay not less than two-thirds of 
the cost of the improvement, and the Federal Government the re- 
maining one-third. A detailed report, containing description and 
cost data of the work, will be published in a joint report made to 
Congress by the Secretary of Agriculture and the Postmaster Gen- 
eral upon the completion of the work, which comprises the following 
17 projects: 

Lauderdale County, Ala., 30 miles of earth road; 

Boone and Story Counties, Iowa, 51 miles of earth road; 

Dubuque County, Iowa, 20 miles of gravel road; 

Bath and Montgomery Counties, Ky., 11 miles of macadam 
road; 

Montgomery County, Md., 5.4 miles of macadam road; 

Cumberland County, Me., 21 miles of bituminous macadam 
road; 
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Leflore County, Miss., 24 miles of gravel road; 

McDowell County, N. C., 16 miles of earth road; 

Davie, Forsyth, and Tacdell Counties, N. C., 48 miles o sand- 
clay and topsoil road ; 

Licking and indians Counties, Ohio, 24 miles of concretz 
road ; 

J pokavn County, Oreg., 51. 4 miles of earth road; 

Aiken County, S. C., 27.8 miles of sand-clay and topsoil road; 

Loudon County, ieane 6.4 miles of macadam road; 

Montgomery County, Tenn., 7.6 miles of macadam road; 

Bexar, Comal, Travis, Hays, and Guadalupe Counties, Tex., 
71.6 miles of gravel road; 

Fairfax County, Va., 12.3 miles of gravel road; 

Spotsylvania, Caroline, and Hanover Counties, Va., 38.2 miles 
of sand-clay and topsoil road. 


BRIDGE WORK. 
BRIDGES AND CULVERTS ON POST ROADS. 


On the post roads typical designs of culverts and bridges prepared 
by the office were built wherever suitable for the location, and they 
are described in the reports of the post roads. In cases where 
typical designs did not fit the locations, special designs were made 
in accordance with surveys of the sites, as follows: Alabama, 2; 
Towa, 2; Mississippi, 5; Tennessee, 8; Texas, 1; Virginia, 3. 


PREPARATION OF PLANS, BRIDGE INSPECTIONS, ETC. 


Typical designs were prepared for I-beam bridges with wooden 
floors for spans from 12 feet to 40 feet, varying in length by 2 feet. 
Bridge sites were inspected and special designs prepared, as follows: 
California, 2; Indiana, 2; New Hampshire, 1; North Carolina, 12; 
South Carolina, 6; Tennessee, 1; Virginia, 1. Final inspections of 
the bridges referred to above were made in a number of cases for the 
benefit of local officials. In several cases designs prepared by State 
highway departments and bridge companies were examined and re- 
ports made. Concrete abutments for a steel bridge at Stanley, N. C., 
were erected under supervision of an office engineer. 


WORK OF THE DIVISION OF NATIONAL PARK AND FOREST ROADS. * 


The Division of National Park. and Forest Roads was formed on 
February 16, 1914, with T. Warren Allen as chief. Arrangements 
were made early in 1914 for cooperation between the Department 
of the Interior and the Department of Agriculture, also between the 
Forest Service and the Office of Public Roads, for the purpose of 
bringing about the wisest possible expenditure of available funds 
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for road building and maintenance in certain of the National Parks 
and Forests. | 

These arrangements provide that when the assistance of a high- 
way engineer for any of the National Parks or Forests is desired, 
the assignment of such an engineer will be requested of the Office 
of Public Roads, and such engineer will be assigned by said office 
whenever it is practicable to do so. The salaries of such engineers 
are paid from funds of the Office of Public Roads, and their ex- 
penses from funds of the Department of the Interior when the 
cooperative work is within National Parks, and from funds of the 
Forest Service when the work is within National Forests. All work 
of construction is paid for from funds of the Department of the 
Interior or the Forest Service. 


WORK DONE IN NATIONAL FORESTS. 


In conformity with the agreements made, representatives of the 
office were placed in five of the Forest Service Districts and in three 
of the National Parks about the 1st of June, 1914. The men who 
were placed in the Forest Service Districts spent the first few months 
in learning conditions and particularly in getting acquainted with 
the road projects by making field inspections. In some cases, where 
the importance of the project warranted it, reconnaissance surveys 
were made. With the information thus obtained, together with data 
assembled from reports of forest supervisors, lists were made of the 
most important of the projects in each State, and these lists, show- 
ing the projects in the order of their importance, were transmitted 
through the district foresters to the Forester for his approval. As 
soon as possible after the approval of the lists, surveys were begun 
and carried to completion. In practically all of the districts surveys 
have been made of the projects which will be put under construction 
during 1915, and plans, estimates, and specifications are being pre- 
pared. A small amount of earth road construction was done up to 
January 1, 1915, but in most cases attention was confined to prepara- 
tory work to insure that an orderly progress of the work would be 
followed out. 


SURVEY WORK. 


In preparation for construction work, which is described later, the 
following survey work was done: 


COCHETOPA FOREST, CoLo.—Cochetopa Pass Road.—Nine and one-half miles of 
location survey was made and stakes driven for the construction work at a 
cost of $682.21. 

Routt Forest, CoLo.—Rabbit Har Road.—HEleven and one-half miles of loca- 
tion survey was made, plans prepared, and estimates begun at a cost of $786.76. 
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UNCOMPAHGRE FOREST, CoLo.—Alpine Road.—Four miles of location survey 
was made at a cost of $328.82. 

Bia Horn Forest, Wro.—Big Horn to Hazleton Road.—Fifteen and three- 
tenths miles of location survey was made and work on plans begun at a cost 
of $816.86. 

PALISADE AND TETON FORESTS, Wyo.—Teton Pass Road.—Eleven and one- 
tenth miles of location survey was made at a total cost of $531.75. 

PALISADE FOREST, IDAHO—T'eton Pass Road.—Two and three-tenths miles of 
location survey was made at a total cost of $67.30. 

PALISADE FoREST, IDAHO—Victor Irwin Pine Creek Road.—HEleven and four- 
tenths miles of location survey was made at a total cost of $294.48. 

Rusy Forest, NEv.—Secret Pass Road.—F¥our and six-tenths miles of location 
survey was made at a total cost of $265.45. ° 

Dixtr Forest, UtanH.—Modena to St. George Road.—Fifteen and three-tenths 
miles of location survey was made at a total cost of $615.92. 

SEviER Forest, UTaH.—Pangumtch to Tropic Road.—Nine and five-tenths miles 
of preliminary survey was made at a total cost of $353.68. 

Tonto Forest, Ariz.—Salt River to Pleasant Valley Road.—Twenty-four and 
eight-tenths miles of location survey was made and preparation of plans started, 
at a total cost of $2,044.17. 

SITGREAVES Forest, Ariz.—Snow/fiake to Pinetop Road.—Twenty miles of loca- 
tion survey was made at a total cost of $772.75. 

DaATIL AND GILA Forests, N. Mex.—Reserve to Alma Road.—Forty-four and 
nine-tenths miles of location survey was made and preparation of plans started, 
at a total cost of $1,646.43. 

JEMEZ AND Pecos Forests, N. MEx.—Hspanola to Cuba Road.—Twelve and 
four-tenths miles of location survey was made and preparation of plans begun 
at a total cost of $950.45. 

CaRSON Forest, N. Mex.—Questa to Hlizabethtown Road.—Six and three- 
tenths miles of location survey was made at a total cost of $410.35. 

CALIFOBNIA.—Reconnaissance surveys covering a total distance of 209 miles 
were made in 12 of the forests, at a total cost of $2,216.21. 


CONSTRUCTION WORK. 


A résumé of the construction work done follows, all of which was 
done by force account under supervision of this office. 


HARNEY Forest, S. DAK.—Two miles of the Sylvan Lake section of the Dead- 
wood-Hot Springs Road were built at a cost of $4,790.10. This is an earth- 
surface road, on which was done 10,330 linear feet of clearing and grubbing, 
mostly 50 feet wide, 5,630 cubic yards of earth excavation, and 634 cubic yards 
of rock excavation. Nineteen culverts were put in. There is also included in 
the above expenditure $1,747.45 to complete an adjoining section 1,510 feet in 
length, work on which was begun in 19138. 

CocHETOPA FoREST, CoLo.—Nine and one-haif miles of the Cochetopa Pass 
Road were built at a cost of $12,339.69. This is an earth-surface road, on which 
was done 21,157 linear feet of clearing and grubbing, 66 feet wide, 38,270 cubic 
yards of earth excavation, and 1,800 cubic yards of rock excavation. Fifty-two 
culverts were put in. 

San ISABEL Forest, CoLo.—Eleven hundred and thirty-five linear feet of the 
North Hardscrabble Road were built at a cost of $1,824.59. It is an earth 
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road with excavation all in solid rock. The work done was in completion of a 
section begun in 1913. _ 1 

Routt Forrest, CoLto.—Three miles of the Rabbit Ear Road were built at a 
cost of $6,893.11. This is an earth-surface road, and the above work completes . 
the project begun in 1913. 3 

MoNTEZUMA ForEst, CoLto.—One mile of the Dolores River Road was built 
at a cost of $887.92. This is an earth road on which there was done 3,700 
linear feet of clearing and grubbing, 2,560 cubic yards of earth excavation, 371 
cubic yards of rock excavation, and 80 linear feet of corduroy. One log bridge 
and six log culverts were put in. This work is in extension of a 3-mile section 
built last year. 

BRIDGER F'oOREST, Wyo.—A log truss bridge of three 35-foot spans was built - 
across the Green River at a cost of $60.85. Piers and abutments were of logs 
with filling of stone. 

PAYETTE ForEST, IpDAHO.—Payette River, South Fork Road.—Two and four- 
tenths miles of road were built at a total cost of $6,230.74. The road is of 
earth on which was done 3,294 cubie yards of earth excavation, 6,202 cubic 
yards of rock excavation, and 42 cubic yards of loose rock excavation. To 
facilitate rock excavation, there was used on this road an air compressor and 
a plug drill, driven by a gasoline engine. 

IpAHO Forest, IDAHO.—Warren State Road.—This is an earth-surface road 
on which for 2.1 miles general repair work was done, costing $856.98. 

Uinta (NEBO) ForEsT, UTAH.—Santaquin Road—This is an earth-surface 
road on which for 3 miles general repair work was done, costing $545.64. There 
were 3 miles of clearing and grubbing, 1,050 cubic yards of earth excavation, 
and 128 cubic yards of rock excavation. Three log culverts were built. 

WASATCH Forest, UTan.—Kamdas to Stockmore Road.—This road is of earth 
and was constructed for a length of 1.7 miles at a total cost of $1,772.86. There 
were done 1.7 miles of clearing and grubbing and 4,092 cubic yards of earth 
excavation. Three log bridges were built. 

PowELL Forest, UTaH.—LHscalante to Winder Road.—An earth-surface road 
was constructed for a length of 4 miles at a total cost of $4,845.15. 

KAIBAB Forest, Ariz.—Grand Canyon Highway.—An earth-surface road was 
constructed for a length of 1.9 miles at a total cost of $1,829.14. 

Rupy Forest, Nev.—TZoyn Canyon Road.—The work on this road consisted 
in making the existing road from 2 to 4 feet wider at a total cost of $524.49. 

Ruspy Forest, Nev.—Harrison Canyon Road.—An earth-surface road was 
constructed for a distance of three-tenths of a mile at a total cost of $380.85. 
There was done 0.3 mile of clearing and grubbing for a width of 24 feet, 2,300 
cubie yards of earth excavation, 78 cubic yards of rock excavation, and 200 
linear feet of ditching. - 

HuMBOLDT Forest, NEv.—Gold Creek to McDonald Road.—General repair 
work was done on 6 miles of existing earth road at a total cost of $391. In 
addition to the grading done six log culverts and one log bridge were built. 

HUMBOLDT Forest, NEv.—Gold Creek to Jarbidge Road.—Generalrepair work 
was done on 1 mile of existing earth road at a total cost of $54. 

HUMBOLDT Forest, Nev.—Mountain City to Aura Roadd.—General repair work 
was done on one-quarter mile of earth-surface road at a total cost of $201. 

KLAMATH Forest, CaL.—Seiad Trail.—Three miles of trail were built up. 
Seiad Creek to connect with a trail built in the Crater Forest in Oregon. The 
total cost was $801. 
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TRINITY Forest, CaLu.—Trinity River Road.—A contract was made for $410 
to clear off approximately 1,500 cubic yards of earth from slides on the portion 
of the road built last year. 


Work was also done in the States of Oregon and Washington. 
In addition to the above minor repair work was done as follows: 


CocHETOPA ForEST, CoLo.—Cochetopa Pass Road, $112.87. 
Big Horn Forest, Wyo.—Buffalo to Hazleton Road, $25.22. 
Routt Forrest, Coto.—Rabbitt Ear Road, $56.63. 


WORK DONE IN NATIONAL PARKS. 


Representatives of the office were placed in Sequoia, Yosemite, 
and Glacier National Parks, and survey work was carried on in each 
one of these with the idea of continuing the work until surveys have 
been made and plans and estimates prepared for a complete road 
system for each of these parks. | 


In the Yosemite survey work has been completed on a road from the westerly 
boundary of the park near the railroad terminal at El Portal easterly up the 
valley of the Merced River, through the village of Yosemite to the top of the 
Nevada Falls, a distance of about 21 miles. Plans and estimates for this road 
are being prepared in 5-mile sections, and they have been completed for section 
No. 1, which begins at the aforesaid westerly boundary line. The cost of this 
work to December 31, 1914, was $3,131.23, or $149.10 per mile. 

A topographical survey was made of the floor of the valley to show contours 
at intervals of 2 feet. This survey was made for the purpose of establishing 
a new village site and working up a development scheme for this portion.~ The 
area covered is about 3 square miles, and the cost $332.60, or $110.87 per 
square mile. i 

In the Sequoia Park a survey was made from the Giant Forest by way of 
Wolverton Creek, the Marble Fork of the Kaweah River, and Willow and 
Cahoon meadows to the north boundary of the park near J. O. Pass, a distance 
of about 10 miles. The plans and estimates for this road are being prepared 
in sections. Section No. 1 extends from the Giant Forest to the crossing of the 
Marble Fork. In addition to this 18.5 miles of level line were run over the 
park entrance road. The total cost of the work done in Sequoia Park is 
$2,233.60. 

In Glacier Park a survey was made for a road from the mouth of Fish 
Creek at Lake McDonald northwesterly to McGee’s meadow on the road along 
the easterly side of the North Fork of the Flathead River, a distance of about 
5 miles. Plans and estimates are being prepared for this road. A survey was 
also begun for a road from the mouth of Fish Creek northerly along the west- 
erly side of Lake McDonald, but the work was interrupted by winter weather 
when about 4 miles of the survey had been completed. This survey along the 
lake will be extended northerly to the head of the lake and from there 
northerly to Waterton Lake and along it to the northerly boundary of the park, 
which is also the boundary line between the United States and Canada. The 
total cost of the work done in Glacier Park to January 1, 1915, is $1,700.99. 
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The maintenance work of the office was separated and a division 
formed on February 16, 1914, with E. W. James as chief. At that 
time some experimental maintenance for purposes of securing cost 
data was being conducted on 8 miles of road in Alexandria County, 
Va., under a memorandum of agreement with the county authorities, 
and plans were being considered for maintaining the experimental 
roads built by the office in Montgomery County, Md. 

On the organization of the division the following lines of work 
were planned. They are all continuous projects within the limits 
noted. 


I. STUDY OF THE DETAILS OF ROAD MAINTENANCE AS CARRIED OUT BY STATE 
AUTHORITIES IN REPRESENTATIVE STATES. 


The work under this head will enable the office to draw from the 
experience of the most advanced and efficient highway organizations 
in the country the results of their experiments and endeavors, and to 
extend this information by correspondence and actual demonstration 
to those communities where improved roads have been built at large 
cost and are deteriorating more or less rapidly, because of lack of 
organization, information, and skilled supervision in matters per- 
taining to road maintenance. The studies are being made in a 
rumber of States having well-organized highway departments, such 
as M_ssachusetts, New Hampshire, Connecticut, New York. This 
work has so far been limited to short studies in the first and third 
divisions of Massachusetts, the first division of New York, the ninth 
and part of the sixth division of New Hampshire. 

Preliminary inspections were made covering general organization 
of maintenance force and the system of roads under maintenance. 
Some general details of average costs and general ae 
methods were included. The smaller and more intimate details 
the work will require personal studies in the field with cotistenseen 
gangs for a considerable period of time. 


II. STUDY OF THE DETAILS OF COUNTY MAINTENANCE IN SELECTED COUNTIES. 


To extend maintenance investigations into regions which have no 
State organization but still depend entirely on the county system 
of road administration certain counties are to be studied which have 
constructed improved roads on a large scale. No work has yet been 
done in this line, but plans are being made to do work in Allegheny 
County, Pa.; Montgomery County, Ala.; Hines County, Miss.; Hills- 
boro and Duval Counties, Fla. The Division of Road Beonoiiits 
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_ will cover details of organization in county road maintenance and 
to that extent cooperate with this division. 


III. INAUGURATION OF MAINTENANCE ON POST ROADS CONSTRUCTED UNDER 
ACT OF CONGRESS OF AUGUST 24, 1912. 


On the maintenance of all post roads constructed under the act 
of August 24, 1912, the office furnishes advice and where possible 
exercises supervision. 

Maintenance under a county engineer is now systematic on the 
Virginia post road in Spotsylvania County and on the completed 
part of the Ohio post road. This work involves the keeping of 
accurate costs to determine the annual cost of maintenance per 
mile. Plans are being made to extend this maintenance to post 
roads in Maine, Tennessee, Texas, and Alabama. 


IV. SUPERVISION OF MAINTENANCE ON A ROAD FROM WASHINGTON, D. C., TO 
ATLANTA, GA. 


Demonstration road maintenance is being conducted on the 
Washington-Atlanta Highway from Petersburg, Va., southward. 
The purpose of this work is principally to demonstrate maintenance 
methods and the value of road maintenance in increasing not only 
the number of days in the year that an earth or sand-clay road can 
be kept in good condition, but the extent to which the wear of 
gravel, macadam, and other types may be counteracted by ordinary 
methods of maintenance. As the work continues, the demonstra- 
tion is developing the following facts, which are here enumerated 
without comment. It is expected that further work will provide 
more corroborative data for very valuable observations with refer- 
ence to local road administration. 

1. County boards, although having full administrative authority, 
appear not to attach to their official action in road matters the 
importance or legal effect which it should have. 

2. County boards do not generally have sufficient accounting con- 
trol of road funds to know what is available for any particular proj- 
ect—where funds have been, or where existing balances are to be, 
- expended. 

8. Lack of any systematic practice in handling road funds among 
most counties makes it very difficult to carry out over even a single 
year any persistent maintenance policy, because funds officially obli- 
gated for maintenance purposes are not protected against sporadic 
and irregular draughts for miscellaneous purposes. The greatest 
likelihood consequently exists every-vhere that there will be no bal- 
ance in the maintenance fund in the last half or third of the year, 
although only a part of the fund allotted may have been spent. 
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4, Local labor available for maintenance work is made dissatisfied 
by the constant, unintelligent, and unfavorable criticism of those 
using the road. 3 3 

5. Maintenance continuing over a period of years—the ultimate 
indispensable condition of effective maintenance—is jeopardized by 
the lack of accounti.~ control that prevents spending next year’s cur- 
rent income in this year. : i 

6. The lack of skilled supervision in construction and the effect of 
this in increasing the cost or in making effective maintenance impos- 
sibly expensive are everywhere seen. 

7. The county authorities are commonly opposed to following sug- 
gestions for maintenance that involve tying up road funds in any 
way, such as purchasing materials in advance to store along the road 
for making repairs or maintaining the road surface. 

All of the above matters are quite apart from the customary ex- 
pected difficulties encountered in practical details of maintenance, 
and the elimination of many of these perplexing matters can appar- 
ently only follow some educational propaganda and a general en- 
lightenment of county voters and officials. These troubles are not all 
found in any one county, but no county is entirely free from all. 

These matters will be made the basis for special study, with a view 
to suggesting detailed, effective remedies so far as they can be applied 
under existing conditions and to promoting a better understanding 
of the imperative needs of maintenance to conserve the huge invest- 
ment of public funds being made annually in county road construc- 
tion. 

A total of 681.8 miles is now under the supervision of this office. 
This is about 81.2 per cent of the distance from Petersburg to 
Atlanta and 69.1 per cent of the total distance from Washington to 
Atlanta on the selected route. A large number of companion photo- 
graphs have been taken showing the condition of this road at the 
time the Government supervision commenced, and again after im- 
provement. 

Table I shows the distribution of mileage in the several counties, 
the mileage under patrol squads or gangs, and the amounts expended 
for maintenance and construction. All the work is cooperative and 
the counties which are participating in the plan first signified their 
concurrence in the project by adopting and recording a resolution 
establishing the legal status of supervision by the Government. The 
counties then made application on a form provided by the office. 
When these were properly executed they were then filed in the Wash- 
ington office. 
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TasLe I.—Maintenance and construction funds expended, mileage, etc., Wash- 
ington-Atlanta Highway. 


1 . 1 ton an 1 
eee? see | ee meee ee | ates 
r->) p=) | p=) a | hy oS 
& . |S Sy 8. SO Ea oll es S|. 
Bip | eat) Oe HS £Q Belo . sd 
Se ilofs| so og AOS! sa 3 
No. County. State. Ae leoaS] Hoe = HS On 0] so 5 
He mass Sane cq =O ofT| oF oo 
=PloPrP| tA ss eUwi [ta d| oo open 
@ |-os] 486 5 Bex |$88! s 8 
o 6PrOR) 6 6lOeS = Rea Oa) s i 
Hq |S oO <i oo) = = = 
1 | Dinwiddie.....| Virginia....... ~-| 28.1 | 28.1 |$1, 156. 89 |$2,010.00 |$1,376.52 | 2.0 | 28.0 ]...-..-..- 
QE SB TIT SW C kere ee CIO) Bag nea 30.0 | 30. 1, 428.00 | 1,050.00 BvD S) ec asaallbacsa' 30.0 
3 Mech On DUrE += ioe dea Omiya ine 44.0 | 29.0 300.00 575.00 SY OO) PAO) |S oes = 27.0 
4] Granville. .....| North Carolina. .| 35.0 | 35.0 | 8,368.58 | 2,100.00 97588) 15 4005235508 bees 
S|) ID in oo eee GOs eee 5 ot 23.0 | 23.0 | 7,398.19 | 2,000.00 ONO Gi eak Nel] PERO WL Se oos-< 
GriWiakke = 245s See Glo) ieee eae 41.0 | 41.0 | 5,457.57 | 3,000.00 844537) || O20F 1 4140) |beaeee ee 
deievohnstone |p OS eeaee 33.0 | 17.0 | 1,068.59 | 1,500.00 313.90 2.0 | 15.0 115.0 
Si PHarmettq:. = |e Goes sees 10.0 | 10.9 | 2,400.00 500. 00 665650 |e 4s OR aes 10.0 
9 | Cumberland. North Carolina, 21.0 | 18.0 | 1,375.00 | 1,600.00 O83 5545 paul Onl see ee 18.0 
north half. 
INorthy Carolina 2s fei 2eT eee as (2) 1363005 (sen 1 DET eee 
south half. 
OR ME OKkes sansa North Carolina. .| 26.2 | 26.2 | 2,046.95 | 1,600.00 200.00 | 1650" |-_ -_.- 26. 2 
TH MIG eke Seseaaeloae ac OSiae GaeEe 22.4 | 20.7 267.00 | 1,655.00 TAGS (de | iO nO ie20 51 eee 
12 | Montgomery. ..|.---- Oki} ae eaee se SG i eeels Gu | emotes se sere lo Sees ele MAOH eS ecoseS 
1almRICchmonG sre eee Ge ake ee BPs) |) Ones | spedaceeee 1,600.00 467.50) | 20508232330 eeseeeee 
£45) Marl boros.-22.— South Carolina Ei Ra iseepe erst ee eee | act | yeti nal apeiron |e 
15 | Chesterfield....|....- OEE ee SOMO IPOS MEO tOSO Zon |e OOKO0K seems oe SOT | eter Bs | See 
Gn eKershawere esl). COM ene: S| een |e aera [Recetas ce teiH US tetas Ss I= et cma ve eg 
iaarvich!l ann Gigs ele Oa aoe ASE SLRS eee ee G50" 00s aE OLOS 508) eee eee 1553 
SH ae exci cone er eer ON meee 31.6 | 29.0 724. 46 | 1,040.00 626.16 | 3.0] 29.0 110.5 
105 | Salud aes eee CORREA ei: CRY Me SRN LE a ea Sere [aces ae et aon Meat me eared el eB one Yo 3 
20), | zAakems osyess, alee 2 COS Sant aHese AQ SONS Sie | eee 1, 850.00 COIS On eee 25.2 13.0 
21 | Columbia... CGeoneids ese S40) |eeees GSO SAO nee ele Ses ao SiS. Ges. | eee eee 
22 | McDuffie. ....._|...-- Ole Bares DEH 28e bn ple O92 839) Pte SO0ON00F eco. QO OSes eeeoeeee 
PBS N| MV so anallsaeen GOSS sats eee 17.7 | 17.7 | 2,067.90 1,045.00 Sets ee P 1240); 2S sAbeeresas 
24aB W AWWatIeS Eee reser GOs SeaAsa nee 28.8 | 28.8 | 6,230.00 | 1,300.00 |--.-.-.... ASU SRE | Serene 
25, || MUA IBCs oasaclaoe oe doOxseeeeeie 12.6 | 12.6 | 2,134. 40 GOORO OI eee eeee 1:2: bie SS a ae eeecce 
26 | Oglethorpe. -.-}.---- dosaseieass OVA PQA) | Kaan ieee tee CIO |Isesdotosd letecselieesesallecssesou 
Zeit GLECN Oss se tal ss Oko} 5 Sees ae PRL OLE TL | Ue 76y i Pal seO0 00) |e eeeceees PBGTHIS Sees ee posh 
Zor eOlarken. soy aeee lie se GOe era 18.3 | 18.3 | 1,289.50 il OO 00: BS esezaeee seeale etal bese esse 
29n i OGONCO=2 eee oe tee (Choe Sarees GES Eres | eee | aE Soe i Se Sepa ee eee 
SOn Waltons =e 8 |e ae GOs DEO 2a9) || 1505.00) 000.008 peee aS ae. De ae eres |e eets 
SloleMioreankee esas lee = dose sok esc 20.1 | 20.1 479360) | OOO 00) |e as eegoe O55 ot oa seer 
S32) Newitones soe. el ae: GO sete ese GAGs | eae £95 ONO Ol pee eae | ecient Fs Qicl eset | ares 
33 | Rockdale GOR Sah ek OE aS SR LA A | 2 cs ec ees Pane eee ea | ies em Been ders 
343. Gyainneti a= 25|- 5822 GOES See E1646 saa DAO ZAU) |e ae ae 2 | Ea ee ZEON Cees se | atemeere 
315} || IDG. Sass sae ee Gor eee QEEST28nSu | Oaae (OOK 250500h| 242 sm a- Ua snd (ester |aneer cco 
308 SHilioneee sees |e dones ease SiS ya | ape ceree sree a teaine | eae DURA (OSA RS A Pea tin [EV OEU aed 
oie ehichmond = s=s|—ose2 Gon seen: 16.4 | 16.4 | 2,729.75 O50 30 0}| See Uy Serre Pea 2 
otaleviee |e sas ees s 840.5 [681.8 |75, 785.95 |36,075.00 {10,042.17 |153.7 |262.9 139.5 
1 Both patrol and squads. 2 As needed. 


The work of maintenance is being done by patrolmen and gangs. 
Patrolmen have sections that vary in length from 6 to 29 miles. The 
average in the northern section is 12.9 miles, and in the central sec- 
tion 10.8 miles. Some of these patrol sections are too long, but 
funds were not available to provide any more men. 

The usual maintenance work on earth and sand-clay roads includes: 

(a) Dragging persistently at every available opportunity ; 

(6) Using the grading machine when necessary ; 

(c) Filling depressions; 

(d) Adding sand or clay as required ; 

(e) Removing all trash, tin cans, nails, old iron, bottles, etc., 
that accumulate in somewhat astonishing quantities; 

(f) Replacing broken floor boards in culverts and bridges; 

(g) Keeping culverts open; 

(A) Clearing ditches and shoulders; 
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(7) Cutting grass and weeds; 

(7) Trimming brush and trees at curves; 

(:) Harrowing and dragging rough or irregular sections; 
(4) Painting guard rails and culvert heads; and 

(m) Posting roads. 

Records are being kept of locality of expenditures, so far as pos- 
sible, by using the county financial records supplemented by private 
notes and the report cards of the patrolmen. A statement of the 
cost per mile of work on each patrol section will be possible in a later 
report, but at the present time only one or two counties have spent 
more than 55 per cent of the allotted funds. 

The condition of the road under maintenance has been good dur- 
ing the entire period up to December 23. At about that time the 
range of temperature in North Carolina and Virginia became such 
as to cause alternate freezing and thawing, and heavy rains caused 
swollen streams throughout the entire territory. These conditions 
at once showed the weak places in the roads. Drainage is prevalently 
insufficient. This is, of course, largely a structural defect that 
ordinary maintenance can not cure. Especially has the need of 
subdrainage been demonstrated. This is almost invariably neglected 
in the region traversed by this road: 

In many sections it has become apparent that the common earth 
road is not adequate to accommodate the prevailing traffic. During 
the best weather and during ordinary summer rains no trouble de- 
velops, but average protracted rains cause the roads to break up 
faster and deeper than maintenance can repair them under the con- 
tinuous stream of traffic. 

Since many of the roads along the route were subjects, not for 
maintenance, but for actual construction, it was necessary, in the 
preliminary estimates, to include the cost of minimum improve- 
ments in all cases where such work was necessary in order to get 
the roads ready for maintenance. This has led to a great deal of 
new construction and much reconstruction and repair in each State 
along the line. The nature of this work has ranged all the way 
from minor bridge and culvert repairs to the expenditure of bond 
issues on systematic new construction. The table shows the amounts 
expended in the various counties in construction under the general 
supervision of the Government engineers detailed to the project. 
One assistant has been almost constantly in the northern section giv- 
ing undivided attention to this work. It is not necessary to itemize 
the various improvements made, further than that they include all 
lines of highway work except hard surfacing. Bridges have been 
relocated and rebuilt or renewed; new roads laid out and graded; 
earth roads have been surfaced with sand-clay or topsoil; grade 
crossings have been eliminated by overpasses, underpasses, or re- 
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Jocations; roads have been straightened and widened; culverts have 
been located, built, and enlarged. The total amount expended in 
such work up to December, 1914, was $75,785.95, and about $125,000 
was available in the fall for continued work. The local financial 
conditions resulting from the state of the cotton market during the 

autumn may considerably reduce this figure before it is spent. 
V. SUPERVISION OF MAINTENANCE IN ALEXANDRIA COUNTY, VA., UNDER EXIST- 

ING AGREEMENT, AND ON THE UNITED STATES EXPERIMENTAL ROADS IN 

MONTGOMERY COUNTY, MD. 

The maintenance of the experimental roads in Montgomery 
County, Md., is reported in detail in Department Bulletin No. 257. 
A system of columnar accounts was devised and used to control 
costs on each of the several experimental sections. The purpose of 
this work is to demonstrate comparative costs of maintenance on a 
large variety of surface treatments. 

The maintenance of earth roads in Alexandria County, Va., for 
the purpose of obtaining cost data was started under the Division 
of Construction on December 30, 1911, and was transferred to this 
division in February, 1914. Under the present memorandum of 
agreement it will be continued until June 30,1915. There have been 
some changes in the route, and for purposes of better distributing 
the costs and disclosing any differences that might exist in the gen- 
eral demands of traflic on the different parts of the road it was 


divided into the following sections: 
Miles. 
1. Mount Vernon Road from Hume Station, on the Washington-Virginia 
Railway, to Nauck over the Old Factory Road_____________________ 1.7 
2. Seminary road from county line to Columbia Pike over the Glebe Road_ 3.15 
3. Hatfield or Fort Myers Road from Hatfield Station, on the Falls Church 


electric line, to Arlington post office, on the Columbia Turnpike______ Tl. abt 
4. Balston Road from Columbia Turnpike northward___________________ 5 yal 
HR (ost sch meme ier cme re a ee ee 6.47 


Table II shows the entire cost of the work up to January 1, 1915. 


TABLE II.—Cost of maintenance work on 6.5 miles of earth and gravel road in 
Alexandria County, Va. 


Miscella- 
F Work on| Work on| Work on| neous Grave 
SECuOnS: surface. | slopes. | ditches. and used. Total. 
general. 

Cu. yds. 
eae a a rai oats (ore ini civic Sea eee es $76. 91 $34. 25 $39. 25 $90.07 19.5 $240. 48 
Des See a igwicinis = omen Se Renee 192. 04 74, 25 219. 75 256. 26 45.75 742.30 
SE ee aoe ars ie os Sec ceiie bee = 55.00 21.75 16. 25 53.51 12.00 146.51 
bbe SOO OBCO AOE DAI OCIA Se ee 66. 05 14. 25 26. 75 67.16 22. 75 174. 21 
Total for July 1913, to Dec. 31,1914.} 390.00 144.50 302. 00 AGTEOO! aseeeeies --| 1,303: 50 
HIS Call py CATRLOUZ is 2 So 5.2155 cin a= Scic- = cs'- 153. 44 61.78 | 169.88 OCD Ieeccdesea- 434. 99 
BiscalayearlOl3 see nocs coe Ses ce eises cece 283. 68 89. 28 198.00 1852042 |=s eee 756. 00 
POLAIRLON Gale sacs anche eee seeeieee 827.12 295.56 669. 88 (KOS) |oeecoossac 2, 494. 49 
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A total of 922.66 miles has been dragged once at a total cost, in- 
cluded in the surfacing charges, of $180.01, which is at the rate of 
19.5 cents per mile dragged. In dragging, the average operation has 
been three and one-half trips over the section. 

The cost of maintenance per mile has been $141.46 on section 1; 
$235.33 on section 2; $131.99 on section 3; $341.59 on section 4, or a 
weighted average of $201.47 per mile for the whole road. 

During the entire year 1914 these roads continued to improve in 
cross sectionfand condition. Section 2 was ditched over nearly its 
entire length and much ditching was done along parts of other sec- 
tions. The county grading machine was borrowed and operated at 
Government expense for four days in the early fall. Up to Decem- 
ber 23, 1914, the time of last inspection, the roads remained in ex- 
cellent condition and at that time were much better than in May and 
June. ; 

This experimental work serves to secure cost of dragging, to deter- 
mine the cost of maintenance that fully meets the wear of traffic on 
earth and cheap gravel roads, and to demonstrate that earth roads 
can actually be improved by a regular system of maintenance. 


VI. SUPERVISION OF MAINTENANCE ON SOME TYPICAL ROAD IN COUNTIES THAT 
HAVE RECENTLY CONSTRUCTED A SYSTEM OF HIGHWAYS. 


This project is to encourage and promote systematic, intelligent, 
effective maintenance methods and to assist in devising a scheme for 
maintenance administration in the county. Owing to the wide dis- 
tribution of the available roads, this project can not be advanced 
until a larger organization is developed. 


ADDITIONAL COPIES 
OF THIS PUBLICATION MAY BE PROCURED FROM 
THE SUPERINTENDENT OF DOCUMENTS 
GOVERNMENT PRINTING OFFICE 
WASHINGTON, D. C. 
AT 
10 CENTS PER COPY 
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